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PREFACE

In July 1971, the Robert S. Peabody Foundation for

Archaeology initiated the "Proyecto Coxcatlan", a projected four year

study of the development and maintenance of the Postclassic "city

state" of Coxcatlan, Puebla, Mexico (fig. 1). In a real sense, this

research is a continuation of the Foundation's earlier research in the

Tehuacan Valley under Richard S. MacNeish. Whereas MacNeish and

his associates were primarily interested in the origins of agriculture

and settled village life, the current project has as its ultimate goal

the improving of our understanding of the evolution of state society, a

particular class of socio-cultural adaptation.

The "Proyecto Coxcatlan" was undertaken in cooperation

with the Instituto Nacional de Antropologia e Historia, S.E.P. The
1971 field season, a pilot season, and the 1972 season were jointly

financed by the National Geographic Society and the Peabody Founda-
tion. This preliminary report outlines the results of the first two
seasons and represents a stocktaking at the project's mid-point in

terms of fieldwork. Although this report has but one author, who
accepts full responsibility for all errors, the results reported here
reflect the hard work, advice, and encouragement of a large number
of individuals in the United States and Mexico.

The research was made possible by an archaeological con-

cession granted to the Peabody Foundation by the Departamento de
Monumentos Prehispanicos, Arq. Ignacio Marquina director and Argo.
Eduardo Matos subdirector, of the Instituto Nacional de Antropologia
e Historia, Arq. Luis Ortiz Macedo (1971) and Dr. Guillermo Bonfil

(1972) director general, of the Secretaria de Educacion Publica, Ing.

Victor Bravo Ahuja secretary. My appreciation is extended to all of

these gentlemen for granting on behalf of the Mexican government
permission for us to undertake archaeological research in Mexico.
My sincere thanks are also extended to Dr. Ignacio Bernal, director
of the Museo de Antropologia, for his advice and assistance. Rafael
Abascal, Angel Garcia Cook, Lauro Gonzalez, Jose Luis Lorenzo,
and Florencia Muller were also of assistance.

During the 1971 field season, William Doelle, Richard
Peterson, Deborah Scheraga, and Pat Stein supervised much of the

actual field work. Scheraga and Penny Sisson were in charge of the

day to day operation of the laboratory and Scheraga began the prelim-
inary analysis of the ceramics. The heavy work of excavation and
survey was performed by our foreman Narciso Tejeda and his crew
from Coxcatlan. Tejeda' s previous field and laboratory experience
with the Tehuacan Archaeological-Botanical Project and his knowledge
of the local flora, fauna, and geology made him an invaluable member
of our group. The crew from Coxcatlan included Agustin Tejeda,
Venustiano Bolanos, Cesario Valencia, Gumecindo Valencia, Juan

[i]



2 Coxcatlan Project

Valencia, Jose Luis Reyes, Hector Olmos, Rogelio Marques, Jose
Luna, Manuel Hernandez B. , Teodosio Alfaro, Alberto Alfaro,

Raymundo Alfaro, and Guillermo Alejo. We were assisted in the

laboratory by Ismael Medina, Jose Luis Peregrino, Jose Asuncion
Gonzalez, Genaro Valerio, Toribio Valerio, and Luciano Valerio.

During the 1972 field season, supervision of field work
devolved upon Doelle, Brian Gannon, Paul Healy, Larry Remmel, and
Scheraga. William Dobbs was project photographer and chauffeur.

The operation of the laboratory was the responsibility of Narciso
Tejeda. P. Sisson and lone Calhoon assisted in the laboratory. Mark
and Linda Harlan began an attribute analysis of selected ceramic lots

from the 1971 field season. For a period of one week Christopher
Vaughan and four high school students assisted us in the field under
the direction of Gannon. The field crew for the 1972 season included:

Agustin Tejeda, Venustiano Bolanos, Manuel Hernandez B. , Cesario
Valencia, Gumecindo Valencia, Hector Olmos, Guillermo Alejo,

Alberto Alfaro, Raymundo Calisto, Hector Tejeda, Gregorio Lezama,
Elpidio Valencia, Angel Cruz, Melchor Silba, Perfecto Lopez, Pedro
Hernandez, Aaron Altamirano, Flavio Moreno, Maximino Montiel,

Saturnino Montiel, Crecencio Montiel, Juan Solis, Rogelio Abrigo,
Tasio Galicia, Margarito Guzman, Ricardo Maceras, Manuel
Hernandez, and Faustino Hernandez. Jose Luis Reyes, Jose Luis
Peregrino, and Teodosio Alfaro assisted Tejeda in the laboratory.

In February of 1972, the author organized a five day trip

into the sierra east of Coxcatlan for Raymond Potvin and three
students (Kent Dubois, William Heidrich, Daniel Wofsey) from
Phillips Academy, Andover, Massachusetts. Although the purpose of

the trip was primarily educational, several archaeological sites were
located.

Special thanks are extended to the people of Tehuacan and
Coxcatlan whose hospitality has made our two summers more enjoy-

able. I would especially like to thank Luz Irma de la Fuente,

Salvador Cruz, Ing. Miguel Beristein, Javier Hernandez, Erasmo
Castillo, Arturo Miranda, Isaac Gomez, Medardo Rodriguez, Luis
Martinez, Antonio Abascal, and Paco Sosa. Ing. Francisco Zarza
and Ing. Rodolfo Martinez, resident engineers of the regional office

of the Comision del Papaloapan, S.R. H. generously provided us with

detailed topographic maps of the Tehuacan Valley. Salvador Valdes
G. , chief of the topographic division of the Tehuacan office of the

Comision del Papaloapan, prepared an excellent series of inked

excavation profiles and site plans during the 1971 season.

For financial support during these first two seasons, I

would like to thank the National Geographic Society and Dr. Leonard
Carmichael, Chairman of the Committee for Research and Explora-
tion. Without the financial and administrative support of the Robert
S. Peabody Foundation for Archaeology and the advice and direction

of the Foundation's director, Richard S. MacNeish, the "Proyecto
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4 Coxcatlan Project

Coxcatlan" would have never been begun. For their support and ad-

vice, thanks are also given to Theodora George, Administrative

Assistant of the Foundation, and Frederick Johnson, former director

of the Foundation. For information on the history and the social

anthropology of the Tehuacan Valley, I would like to thank Eva and
Robert Hunt. Gordon Drever generously made his field notes on

modern salt production available for our use.

Finally, I am grateful for an understanding and sympathetic

wife who puts up with my periodic absences in pursuit of my other

love.

PROJECT BACKGROUND

As noted above, the "Proyecto Coxcatlan" is in many
respects a continuation of the Tehuacan Archaeological-Botanical
Project of MacNeish and his associates in the early 1960 T

s. MacNeish
(1970) has reported a total of 456 archaeological sites in the Tehuacan
Valley. Of this total, 72 percent (357 sites) had Classic or Post-
classic occupations. Because of the goals of this earlier project,

little research beyond the initial survey was devoted to the Classic
and Postclassic remains. Classic and Postclassic strata were exca-
vated in rock shelters where they overlay earlier deposits. Preserved
plant and animal remains from these strata provide invaluable data on
sustenance. The only tests of Postclassic open sites were Frederick
Peterson's test pits at Coxcatlan Viejo (site Tr62) and at site Tr65.
The absence of intensive investigations of the later time periods is

understandable given the objectives of their project - the study of the

origins of agriculture and settled village life.

In 1964, while MacNeish and his associates were analyzing

their archaeological material in Tehuacan, Robert and Eva Hunt were
in and out of Tehuacan while conducting fieldwork in the Cuicatec.
During this time, Eva Hunt was stimulated by the discovery of Purron
Dam and discussions with MacNeish to undertake an ethnohistorical

study of irrigation among the early Colonial Cuicatec n cacicazgosn .

This study appears in volume four of The Prehistory of the Tehuacan
Valley (Hunt 1972). There was also discussion at this time of a joint

project involving archaeologists, an ethnohistorian, and social anthro-
pologists with Coxcatlan as the project's locus.

In late 1968, the idea of an interdisciplinary project
focusing on Coxcatlan was revived. Early in 1969, the principals
involved had definitely decided to go ahead with plans for a joint

project. MacNeish, then Assistant Director of the R. S. Peabody
Foundation for Archaeology, was to be responsible for the archaeolog-
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ical research. Eva Hunt would conduct the ethnohistoric research.
Robert Hunt would begin ethnographic field work in the town of

Coxcatlan with students working on selected topics in different towns
in the Tehuacan Valley. MacNeish, because of research commit-
ments elsewhere, would not be able to personally direct the archaeo-
logical field work but would employ someone to do so.

The ethnohistoric and social anthropological aspects of the

"Proyecto Coxcatlan" were begun during the summer of 1970 with

Eva Hunt of Boston University and Robert Hunt of Brandeis
University as principal investigators. Their research was financed

by the National Science Foundation (GS 3000), Boston University, and

Brandeis University. For reasons of health, the ethnographic field

work has been confined to work by Robert Hunt's students during the

summer of 1970. Eva Hunt's research is continuing at Boston
University where she is working from microfilmed copies of docu-
ments in the Archivo General de la Nacion in Mexico City. Archaeo-
logical fieldwork was conducted during the summers of 1971 and 1972

with the author as field director.

PROJECT OBJECTIVES

The Coxcatlan Project was designed as an interdiscipli-

nary project integrating data from archaeology, ethnohistory, and
social anthropology in an analysis of social and cultural adaptation

and change in the southern Tehuacan Valley and its sierra hinterland.

Since Mesoamerica is a large, heterogeneous culture area composed
of a number of linguistically and culturally diverse subareas, each
with its own historically unique sequence of growth and development,
our synthesis of Mesoamerican sociocultural evolution will become
more sophisticated, more precise, and more powerful as an explana-

tory hypothesis when we better understand the social and cultural de-
velopment in a representative sample of its subareas. Although the

precise focus of each subdiscipline is slightly different, the inter-

stimulation and feedback among the subdisciplines should result in

more productive research in each and allow us to develop a detailed,

coherent case study of adaptation and change in this one subarea from
the beginning of the Postclassic (ca. 700 A. D. ) to the present.

Ethnohistoric research focuses on the early Colonial period
and the response of the native state of Coxcatlan to the Conquest and
subsequent social and cultural innovation. Building on earlier work
in the Cuicatec, the role of water control systems and salt production
as sources of elite power will be examined. It had been hoped that

this research would also produce models of the social, political, and
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economic organization of Coxcatlan which could be tested archaeolog-
ically. The social anthropological research was supposed to focus
on the means by which Coxcatlan and its hinterland were politically

and economically integrated with its region and the national state and
how the means of integration have changed during the Republican
period.

The ultimate objective of the archaeological research has
been to increase our understanding of the evolution of state society

by seeking to trace the origins and development of such institutional

arrangements as social stratification, political centralization, and
occupational specialization in the case of the native state of Coxcatlan.

This ultimate objective has strongly influenced our selection of varia-
bles for study. The primary objective of this early stage of our re-
search, however, has been to develop and test arenaeologically models
of various aspects of the native state of Coxcatlan immediately prior

to the Conquest. These models have been generated from ethnohistoric

and archaeological data. They are being tested by intensive systematic
surface survey, excavation of selected features, and analyses of the

materials recovered.
The objective of this stage of our research is to produce a

model (or models) of Coxcatlan on the eve of the Spanish Conquest.
From this base, our research can move in two temporal directions.

The ethnohistoric research will enable us to examine the process of

cultural change after the Conquest from the perspective of the native

social order prior to the Conquest. Working in the opposite temporal
direction, we can examine how variables in our model change as we
move back through time. If changes in these variables can be meas-
ured with some precision, then perhaps the various explanations for

the rise of state society can be evaluated since they posit priority to

change in a certain variable or variables.

Field work during the first two seasons has concentrated
on the following: completion of the site survey in the Valley and the

extension of the site survey into that portion of the sierra controlled

by Coxcatlan in 1580; the intensive systematic surface collection of

selected sites; the excavation of strata tests in an attempt to refine

the relative ceramic chronology; the investigation of salt production

techniques and changes in the amount of salt produced; the excavation

of selected structures in an attempt to demonstrate occupational

specialization and class stratification within sites; and a study of the

material culture of contemporary Coxcatlan. Much of what follows

is a descriptive summary of this field work. Until our analyses of

the recovered materials are more complete, interpretation will be
limited and should be regarded as tentative.
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16TH CENTURY COXCATLAN

From 1534, Coxcatlan was a "corregimiento" (fig. 2).

The Spanish "corregidor" provided a link between the local inhabitants

and the Crown's officials in Mexico City. In 1555, the "corregimiento"
of Coxcatlan was made suffragan to the "alcaldia mayor" of Tehuacan.
By the end of the century, Coxcatlan was again independent. About
1650, it was once again made suffragan to the "alcaldia mayor" of

Tehuacan (Gerhard 1972:97).

The early "corregimientos" were formed during the second
"audiencia" in Indian towns belonging to the Crown (Gerhard 1972:75).

Why Coxcatlan was reserved for the Crown rather than being assigned
in "encomienda" is not clear. Perhaps the town was placed directly

under the Crown as a reward for its pledges of allegiance to Cortes at

Tepeaca in 1520 (PNE V:48). [Cortes had, for example, placed
Tlaxcala under direct Crown jurisdiction as a reward for its military

assistance in the Conquest (Gibson 1967:62-63). ] The practical differ-

ences between being given in "encomienda" and being placed under a

"corregidor" may have been small with respect to the payment of tri-

bute. At least, however, the "corregidor" was directly accountable
for his actions when his "residencia" was held.

The earliest "corregidores" were required to stay in

Mexico City and could only visit their "corregimiento" with permission.
Even late in the 16th century, the inhabitants of many large towns in-

frequently saw their "corregidor" (Gibson 1964:82, 91). Thus, for

many years, local government remained in the hands of the Indian

"cacique", "gobernador", and the "principales".

In 1580, Coxcatlan was the "cabecera" of a "corregimiento"
with eleven subject towns. Seven of these subject towns - Calipan,

Comulco, Otontepetl, Asuchitlan, Axusco, Tlacuchcalco, and Tilapa
are in the Tehuacan Valley; two - Xuxutla-chimatlhuacan and Xitlaman -

are in the sierra east of Coxcatlan; and two - Mazateopan and
Petlapa - are located across the sierra in the Veracruz lowlands. The
"cabildo" in Coxcatlan was composed of a governor, two "alcaldes",

two "regidores", an "alguacil mayor", and a "teniente de alguacil

mayor". In 1580, these positions were occupied by "indios principales

y ladinos de la lengua mexicana y parte dellos en la lengua espanola"

(Paso y Troncoso 1905:V:46). In 1559, all of the "cabildo" offices had
also been in the hands of the native nobility (Spores 1967:124). Nahuatl,

Mazatec, Chocho, and Spanish were spoken within the "corregimiento".
In an earlier document, Chocho is not included as one of the languages
spoken in Coxcatlan. According to this source, Nahuatl was spoken
in all of the towns with the exception of Petlapa where Mazatec was
spoken (PNE V:205-06).

The population of Coxcatlan during the 16th century shows
a steady decline from 2538 in 1548 to 1298 in 1580 (Byers 1967:41).
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The 'Relacion Geografica" of 1580 gives two different estimates for

the number of tributaries (PNE V:49, 51). One estimate, based on
the"Tasacion Real" is 460 tributaries. The second estimate is two
hundred tributaries in the "cabecera" and an additional 30, 35, or 50

in each of the subject towns. The second estimate yields a range of

from 530 to 750 tributaries. Using the conversion factor of four in-

habitants per tributary, these estimates become 1840 inhabitants for

the first and 2120 to 3000 inhabitants for the second. Breaking down
the second into its component parts, we have a "cabecera" with 800
inhabitants and eleven subject towns with from 120 to 200 inhabitants

in each. A more precise census of Coxcatlan and its subject towns is

available for around 1569. According to this document (PNE V:205-
06) there were 200 "vecinos" in the "cabecera". Again multiplying by
a factor of four, this would yield a population of 800 people. The pop-
ulation figures for ten of the eleven subject towns are as follows:

Calipan - 120; Comulco - 40; Otontepetl - 180; Axuchitlan - 160;

Tlacuchcalco - 32; Tilapa - 120; Xuxutla - 120; Xitlaman - 320;

Mazateopan - 40; and Petlapa, the Mazatec speaking town - 120.

Axusco is omitted from the list. This gives a grand total of 2092 in-

habitants for the whole "corregimiento". If we accept either of the

1580 estimates or the 1569 estimate, the population decline between
1548 and 1580 does not appear to be quite as drastic as Byers 1 figures

suggest.

Coxcatlan belonged to the diocese of Tlaxcala and was a

"cabecera de doctrina" with a resident "vicario". In 1569, this "vic-

ario" spoke Nahuatl. The ecclesiastical jurisdiction of Coxcatlan ex-

tended beyond the "corregimiento" of Coxcatlan and included "visitas"

in Zoquitlan and Elosuchitlan (PNE V:205). Zoquitlan was originally

part of the "corregimiento" and "alcaldia mayor" of San Pedro
Teutila, Oaxaca. Only near the end of the 16th century was it annexed
politically by Coxcatlan. Apparently it was never administered by the

diocese of Antequera as was Teutila (Gerhard 1972:99, fig. 6).

The local economy was based on irrigation agriculture.

The amount of water available today is almost certainly less than was
available in the 16th century. The mixed oak and pine forest on adja-

cent mountain slopes has been severely cut over for construction ma-
terial and firewood. The reduction of forest cover has resulted in a

more erratic water supply and a reduction in the amount of usable

water. A wide variety of crops were grown, including maize, beans,

chiles, tomatoes, numerous European grains and vegetables, and a

wide variety of fruits. Cotton was grown for its fiber (PNE V:48-49,
51-52).

Tribute was paid by Coxcatlan to the Crown. According to

the "Relacion Geografica", each tributary paid one "peso" of eight

silver "reales" and 1-1/2 "fanegas" of maize annually. The money to

pay the tribute assessment was raised through the production of salt.

According to the "Libro de las Tasaciones" (Gonzalez de Cossio 1952:



Fig. 2. Coxcatlan, 1580.
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149, 163-166), the inhabitants of Coxcatlan were paying in kind - shirts,

blankets, etc. ,
- four times a year. Apparently, an assessment of

maize and money was also being paid to support the Church. Tribute
was collected by "tequilatos", native tribute collectors. Since there
were several in 1559, a "tequilato" may have resided in the "cabecera"
and each "sujeto". The "cacique" and the native nobility were exempt
from the payment of tribute and received tribute from the free com-
moners.

SURVEY - NEW SITES

The documentary evidence surveyed above indicates that

the early Colonial "corregimiento" of Coxcatlan included both valley

towns and mountain towns. Previous site surveys had concentrated
almost exclusively on the valley floor and adjacent hill flanks. One of

the archaeological objectives of the 1971 field season was to complete
the survey of the valley floor by surveying those areas around
Coxcatlan where no sites had been previously reported and to extend

the survey into the mountains east of Coxcatlan where there had been
little previous survey.

Figures 3 and 4 summarize the data on new sites located

during the 1971 field season. A total of 63 new sites were located. An
additional 20 sites were assigned numbers in the field but have been
eliminated from these figures because they had been previously re-
ported or were best considered as parts of previously reported sites.

Included in the new sites reported are two microband settlements,

eighteen hamlets, thirteen villages, one town, one salt hamlet, thir-

teen salt industrial sites, ten shrines, two rock paintings, and three

sites which have not yet been classified.

The surface collections from these sixty-three sites have
been sorted in a preliminary fashion. Figure 3 tabulates the sites by
phase. This tabulation is tentative and the assessment of the chron-
ological placement of these sites may be altered after further study.

Eight sites were occupied during the Palo Blanco phase. Fourteen
sites were multi-component sites with a Palo Blanco phase occupation

and a Venta Salada phase occupation. Twenty-eight sites had a Venta
Salada phase occupation. Of these twenty-eight, thirteen had only an

early Venta Salada phase occupation. Finally, there are thirteen sites

for which the data is ambiguous or so scanty that no assessment as to

the occupation phase has yet been made. At the locality designated

number 500 on figure 4 and recorded as an early Venta Salada phase
village in figure 3, there was an earlier component. This component
was an open site, an Ajuereado phase microband camp.
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The areas of the mountains surveyed in 1971 lie within the

modern "rancherias" of Pala, Chichiltepec, and Chimalhuaca. The
sites located in these areas are all small and have Palo Blanco and/or
Venta Salada phase occupations. In February of 1972, portions of the

"rancherias" of Tequexpalco, Ocotlamanic, Tepeyollo, and Pala were
surveyed. A Venta Salada phase site was located in the center of

Tequexpalco and two smaller Palo Blanco phase settlements were dis-

covered. These three sites do not appear on either figure 3 or figure

4. During the second week in February 1973, the "rancherias" of

Xacalco and Tecoltepec will be surveyed. Because of the nature of the

topography, we will never be able to survey the mountains as thor-

oughly as the valley floor.

MAPPING AND SYSTEMATIC SURFACE COLLECTION

In addition to the new sites located, a number of sites

previously reported were revisited during our 1971 and 1972 surveys.

During the 1971 field season, five such sites were mapped and sampled
by systematic intensive surface collection. The sites sampled repre-
sent examples of MacNeish's (1970) city (Tr62), dispersed town (Tr65),

village (Trl40), and hilltop hamlet (Tr571 and 129) settlement types.

Because of its size, only approximately one-half of site Tr62 has been
surface collected to date. The other sites were completely surface

collected. During the 1972 field season, the central section of the

Venta Salada site (Tr57) was mapped and systematically surface col-

lected.

By mapping these sites and then systematically surface

collecting each structure visible on the surface (or a sample thereof),

we thought that we could discover differential distributions of artifacts

reflecting social and functional differences in structures and in areas
of sites. From each structure and the immediately surrounding area,

all of the metal, bone, stone, shell, and ceramic artifacts were col-

lected. Rim sherds, decorated sherds, and sherds with a marked
change in curvature were also collected. Although the actual proced-
ure varied slightly from one site to the next, ideally the procedure
was to have two supervisors work with a team of local workmen. One
supervisor would take notes on architectural features and prepare a

sketch map of the site. The second supervisor would work directly

with the workmen to insure that the samples were collected with equal

care. (The procedure employed at the Venta Salada site was somewhat
different and is discussed below.

)

This procedure produced a tremendous number of artifacts.

For example, over forty-seven thousand potsherds were collected
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from site Tr62 alone. Because of the quantity of material collected,

only the most preliminary analyses have been possible. Subsequent
field work and analyses will undoubtedly result in changes in our
tentative conclusions. Indeed, I expect feedback between systematic
surface collection and excavation to result in an increasingly precise
understanding.

Stein' s systematic surface collections from the hilltop

hamlets (sites Tr571 and Trl29) near San Rafael were all quite similar.

There were few differences between or within the two sites. This
similarity led us to hypothesize that there was little or no internal

variation in either occupation or social class within the sites assigned
to MacNeish T s hamlet settlement type. If this were the case, we
expected to find little architectural variation within each hamlet. We
also expected to find approximately the same sets of artifacts associ-
ated with each structure in any one hamlet.

The data available on hamlets from Peterson's earlier

survey suggested a second hypothesis - each hamlet was specialized

as to function. More precisely, we suspected that the inhabitants of

each hamlet were exploiting one principal resource - either (a) farm
land, (b) salt springs, (c) saline soils, or (d) stone quarries. If this

were the case, we expected hamlets to form clusters on the basis of

the tool sets represented in each. These clusters could then be
checked against proximity to different resources. Ethnographic data

on salt production suggested that the salt hamlets might represent
seasonal occupations rather than permanent year around habitations.

If preservation were good, we might test the seasonality of occupation

through an analysis of floral and faunal remains represented.

With these general hypotheses in mind, Paul Healy, with

the assistance of Lawrence Remmel, resurveyed a sample of the

hamlets reported by Peterson. Only those hamlets located within the

boundaries of Coxcatlan in 1580 were examined. The plan was to pre-
pare a sketch map of each site using a Brunton compass and then to

surface collect each structure located. In addition, Healy tested by
excavation a "fortification wall" at one hamlet (site Trl29). During
the survey a number of new hamlets (sites Tr630, Tr631, Tr632, Tr633)
were discovered in the vicinity of San Jose Tilapa. These sites were
also mapped and surface collected.

A major stumbling block in testing our hypotheses was the

poor preservation of sites. In the decade since Peterson had located

the sites and had briefly described the associated structures, several

sites have been completely obliterated while nearly all show signs of

general deterioration. Many of the hamlets are located atop ridges

and hills, and sheet erosion has destroyed architectural features.

Much more destruction, however, has resulted from looting and agri-

cultural expansion. Several areas which Peterson described as major
zones of occupation are now fields. As a result of this destruction,

only rarely was it possible to collect specific structures in the hope
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of obtaining data bearing on intrasite, occupational and social class

differences. Surface collections were made at nearly all hamlet sites

and the artifacts may reveal intrasite and intersite differences in occu-

pation once they are analyzed.

Healy and Remmel devoted considerable attention to the

cluster of hilltop hamlets south of the Rio Tilapa and upstream from
the present town of San Jose Tilapa. We were particularly interested

in the settlement of this area because of its close proximity to the

boundary between Coxcatlan and Teotitlan del Camino, a boundary that

has been relatively stable since at least the 16th century. Woodbury
and Neely (1972) have suggested that this area received a major influx

of persons at the end of the Classic and the beginning of the Postclassic

from the area to the west of Tilapa near the Purron Dam. This latter

area was abandoned during the Late Classic as a result of a number
of interrelated events, not the least of which was the silting up of

Purron Dam. A casual perusal of the published settlement data (See

figures 149-152 in MacNeish, Peterson, and Flannery 1970), however,
suggests a large drop in population in the immediate Tilapa area during
the Late Classic rather than an influx of peoples. Our resurvey and
the published data (See figure 151. ) do corroborate a marked population

increase during the Early Postclassic.

During the Early Postclassic there were four hilltop hamlets
(sites Tr87, Tr95, Tr97, and Tr98) in the immediate Tilapa area. In

the same area during the Late Postclassic there was a single dispersed
town (site Tr94). Our 1972 survey turned up an additional three hill-

top hamlets (sites Tr630, Tr631, and Tr633) of Postclassic date and
one additional Postclassic village or dispersed town (site Tr632).
These nine sites are all located within an area of approximately one
square kilometer. The hamlets are frequently on adjacent hilltops,

and in some cases it would not be exaggerating to say that they were
within a stone's throw of one another.

In light of their proximity in space and in time as revealed
by the ceramic analysis, we began to question whether it was not con-
fusing to refer to these sites as "hamlets". We especially felt this to

be the case with reference to sites Tr87, Tr95, Tr97, Tr98, and Tr630.
Granting that there is no "right" way to classify sites and that the

classification as to settlement type requires a great deal of art, both
Healy and I strongly feel that these sites were integral parts of a single

community (perhaps "barrios") with a dispersed settlement pattern.

We would like to reserve the term "hamlet" for sites which are located
further apart. In the 16th century, the political and residential divi-

sions of "cabeceras" (wards or barrios) were clearly distinguished
from the outlying dependencies variously known as "sujetos", "estan-
cias", or "ranchos" (Spores 1967; Gibson 1964).

If sites Tr87, Tr95, Tr97, Tr98 and Tr630 were parts of a

single community, we might expect to find coeval occupations in the
low lying intervening areas. Erosion in these intervening areas has
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been severe and in several places there are narrow barrancas sever-
al meters deep. No stone foundations or major ceramic concentra-
tions were located. Conversations with local farmers about the dis-

covery of habitation debris in their fields elicited negative responses.
While this evidence did not fulfill our expectations, it did not on the

other hand rule out the possibility that the sites were all part of a

single community.
The Postclassic picture of the immediate Tilapa area that

emerges from our resurvey is one of one or perhaps two communities
whose loci shift slightly through time and which is or are ancestral

to the contemporary town of San Jose Tilapa.

In June 1972, mapping and systematic surface collection of

the Venta Salada site Tr57 were undertaken. The site was originally

reported by R. S. MacNeish and Frederick Peterson who first visited

the site in the spring of 1961. The site lies in the valley center

steppe environmental zone and was occupied during the early part of

the Late Venta Salada phase. The site has been described in the liter-

ature as a fortified city with three or more plazas, barrios of occu-
pational specialists, and a number of distinctive architectural features

characteristic of Venta Salada phase cities (MacNeish 1970;1972). Re-
cent resurveys of the site have convincingly demonstrated that the site

is not fortified. What was at one time thought to be a fortification wall

is a fossilized irrigation canal (Gumerman and Neely 1972:525-526 and
figure 3; also fig. 12, lower this report).

Between the last week in June and August 4, 1972, Brian
Gannon, with the assistance of Lawrence Remmel, lone Calhoon, and
Jose Luis Peregrino, prepared a detailed topographic map of the cen-
tral area of the Venta Salada site. For a period of one week in late

June, Gannon was aided by Christopher Vaughan, Elizabeth Jersey,
Susan Shore, Lou Sloss, and David Kingsley from the Athenian School
in Danville, California. The area mapped is roughly one kilometer
square. Figure 5 is a greatly reduced copy of the final map which
employs a scale of 1:1000 and a contour interval of 0. 5 meter.

Approximately 260 discrete architectural features were
located within the one square kilometer mapped. These features

range from truncated conical mounds to amorphous salt mounds to

dense clusters of uncut stone. The features were divided into fifteen

categories primarily on the basis of morphology. The categories are
defined below. They were employed in the field to guide our surface

collecting and are useful here for exposition. Upon further analysis,

the categories and the features assigned to each may change.

Category 1A: Truncated Conical Mound (5 mapped/3 surface collected)

In cross section these features are conical or oblong with a

flat or slightly convex truncated top. The summit diameter ranges
from one to ten meters and is less than one-half the basal diameter
which is approximately twenty meters. Heights range from 1. 5 to 5. 5



Fig. 5. Site Tr57.
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meters. The slope is steep and straight to slightly convex in section.

The length of the slope is greater than the summit diameter. These
mounds may exhibit such structural variations as the addition of a low
platform. The mounds stand conspicuously above the surrounding area
dominating the landscape. They are constructed of travertine.

Category IB: Truncated Platform Mounds (12 mapped/6 surface col-

lected)

In cross section these features are low circular or slightly

oblong platforms less than 1. 5 meters high. In those which are ob-
long, the ratio of the long axis to the short axis is less than two to one.

The summits are flat to slightly convex with a diameter equal to or less

than the length of the slope. The greatest basal diameter ranges from
fifteen to twenty-five meters. The slope is fairly steep and the sides

are straight or slightly convex. The length of the slope is approxi-
mately one-half the basal diameter.

Category 2A: Shield Mounds (11 mapped/6 surface collected)

In cross section these features are low, slightly convex
mounds with no abrupt breaks in slope or noticeably flattened tops.

In plan view, they are round to slightly oblong. If oblong, the ratio of

the length of their long axis to the length of their short axis is always
less than two to one. The height of the features is less than 0. 75

meter, and their basal diameter varies from fifteen to twenty -five
meters.

Category 2B: Small "Blister" Mounds (7 mapped/4 surface collected)

In cross section these features are low, rounded cones or

low, slightly convex mounds with no abrupt breaks in slope or notice-

ably flattened tops. In plan view, they are circular or slightly oblong.

The basal diameter ranges from five to twelve meters, and the height

is always less than one meter.

Category 4A: Rectilinear Platforms (30 mapped/15 surface collected)

These features are low platforms less than 1. 5 meters high

with a distinct rectilinear outline when viewed in plan. The summits
are flattened or slightly convex. The slope is steep and breaks
abruptly when it intersects the plane of the summit. Occasionally, a

rectilinear platform will be attached to a truncated conical mound or a

salt mound as a bench.

Category 4B: Elongate Rectilinear Platform (29 mapped/14 surface

collected)

These features are low platforms less than one meter high.

They are rectilinear in plan with the ratio of the length of the long axis

to the length of the short axis greater than two to one. The summit of

the platform is not flat but convex. These features resemble elongated
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"shield mounds".

Category 4C: Complex Rectilinear Platforms (4 mapped/2 surface
collected)

These features consist of aggregates of members of the two
types above placed contiguously and arranged so as to produce a com-
plex rectilinear form. The individual members tend to be elongated

with flat summits and abrupt breaks at the junction of the planes of the

summit and sides.

Category 5A: Salt Mounds (ca. 32 mapped/31 surface collected)

This is a functional category defined on the basis of a dis-

tinctive set of artifacts associated with the mounds. The mounds
themselves, however, are distinctive in their composition, configura-

tion, and arrangement. The salt mounds at Venta Salada are composed
of a whitish, fine grained, loosely packed soil. The difference in com-
position between these mounds and the others, which are largely com-
posed of travertine, is quite striking. The individual mounds are
highly variable in height, cross section, and plan. In plan, they are
often irregular tending toward circular, oblong, or lunate forms. All

outlines, both in plan and in section, are smooth curves.

Category 5B: Salt Mound Complexes (collected as individual mounds)
Rather than occurring as isolated mounds, salt mounds

frequently occur in clusters irregular in outline and arranged around
a central depression. Our investigation of salt production sites in-

dicates that these central depressions are buried salt pans.

Category 6A: Small Simple Rock Clusters (97 mapped/47 surface col-

lected)

These features are clusters of stones roughly circular in

plan. Their diameter is always less than five meters and is typically

three meters. The size of the stones and the density of the stones is

variable. Sections of walls (three or more contiguous stones in a

linear alignment) occur occasionally as components of rock clusters.

Category 6B: Large Simple Rock Clusters (28 mapped/15 surface
collected)

These features are irregular clusters of stone greater than

five meters in diameter. They are always low (less than 0. 5 meter)
and usually include wall segments. There is always a great abundance
of cultural material (primarily obsidian blades and potsherds) associ-
ated with these features.

Category 6C: Complexes of Rock Clusters (3 mapped/3 partially col-

lected)

These features are aggregates of members of the category
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above. The boundaries between individual members are vague and the

members run one into the other. The complexes are linear in arrange-
ment and cover considerable area. The longest dimension may be
over one hundred meters. Because of their size, the three complexes
were sampled by laying out two meter squares along lines transecting

the clusters.

Category 7: Isolated Walls, Pits, or Other Architectural Features
(none surface collected)

Category 8: Areas of Concentrated Cultural Material; No Structural

Remains (none surface collected)

Category 9: Fossilized Irrigation Canals (2 mapped/none surface col-

lected)

The topographic map was recently completed and is avail-

able for study. Here only a preliminary assessment can be made of

the internal configuration of the site. The most obvious pattern is

pairs of truncated mounds of Categories 1A and IB. There are six of

these pairs within the mapped area. Typically - in five of the six

cases - a mound from Category 1A is paired with a mound of IB. In

the five typical cases, the mean distance between the mound centers is

72 meters and the range is 44 to 127 meters. The modal distance is

60 meters. The orientation of these pairs is highly variable (74°, 155°,

116°, 96°, 96°). The sixth pair consists of two mounds of Category IB
which are 205 meters apart. Their orientation is 98°. A possible

seventh pair is the mound "Jose", the tallest mound at the site at 5

meters, and the rectilinear platform lying 66 meters to the east. The
orientation of these two mounds is 102°. These pairs of truncated

mounds are MacNeish T s plazas.

There is some suggestion of an organization and orientation

of the site as a whole. There are five sets of truncated mounds com-
prising 65% of the features of Categories 1A and IB (11 of 17) with an

orientation varying around 6° south of magnetic east (94°, 94°, 96°, 96°,

99°). In addition, there are three sets of truncated mounds, including

four mounds not counted above, which are oriented approximately
perpendicular to this east-west axis. Thus, 88% of the large mounds
at the site may be oriented to a grid oriented 6° east of north.

Differences in the distribution of the various types of fea-

tures are detectable. The significance of these differences is unknown.
For example, features of Categories 6A and 6B, rock clusters, are
scattered throughout the mapped area. But, if one divides the mapped
area into four quadrants by laying out a north- south line and an east-

west line, features of these two categories occur much more fre-

quently in the two eastern quadrants. Features of Categories 4A and

4B, rectilinear platforms, occur more frequently in the two western
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quadrants. Salt mounds occur most frequently in the two southern
quadrants and may be oriented to the large fossilized canal encircling

the mapped area on the west and south. This apparent association,

however, may be more an artifact of the area selected for mapping
than real.

146 or approximately 56% of the 260 features mapped were
intensively surface collected. All but one of the salt mounds (Category
5A) were collected by Doelle. Half of the members of each of the re-

maining categories were randomly selected for collection by Gannon.
The normal procedure was to collect all chipped stone artifacts and
chipping debris, all ground stone artifacts, and all artifacts of bone,

shell, metal, and ceramic. All rim sherds, sherds with a noticeable

break in curvature, and decorated sherds were collected. In the col-

lection of the salt mounds, only a small sample of the "salt cylinders"

and "molds" were collected due to their abundance. Most features

were sufficiently discrete so that there was little trouble in keying the

collections to a particular cultural feature. In the case of the com-
plexes of rock clusters (Category 6C), however, the boundaries of in-

dividual clusters are vague. Because of the size of complexes and the

absence of well defined limits of the components, the three complexes
were sampled by laying out two meter squares along lines transecting

the clusters. Each two meter square was then collected separately.

No attempt was made to sample a random selection of squares.

Preliminary counts are available on the collections from
the rock clusters (Categories 6A and 6B), the complexes of rock
clusters (Category 6C), and thirteen of the salt mounds (Category 5A).

The most striking differences are in the distribution of chipped stone

artifacts, especially the obsidian blades and polyhedral cores between
and within the small (6A) and large (6B) simple rock cluster categories.

Of the forty-four small simple rock clusters for which there are

counts, three had no cultural material on their surface. The remain-
ing forty-one clusters had 500 obsidian blades (11. 4 blades/cluster)

and 16 obsidian cores (0. 4 cores/cluster) on their surface. Of the

fifteen large simple rock clusters collected, all had obsidian blades

on their surface and only one had no polyhedral obsidian core on its

surface. In all, the fifteen large clusters had 3012 obsidian blades

(200. 8 blades/cluster) and 180 obsidian cores (12 cores/cluster) on

their surface. This difference between the small and large rock
clusters in the average number of cores and blades per cluster is too

great to be explained by the difference in size alone. One or more un-
identified factors must be at work.

Obsidian blades and cores are not randomly distributed

among the rock clusters collected in either the small (6A) or large

(6B) simple rock cluster categories. The collections from only four

of the small rock clusters (9. 8% of the 41 small rock clusters with

blades) contained 55. 1% of the obsidian blades (278 of 500) and 43. 8%
of the polyhedral cores (7 of 16) recovered from all small rock clusters.
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In the case of the large rock clusters, the collections from 33. 3% of

the clusters (5 of 15) had 88. 5% of the obsidian blades (2667 of 3012)

and 83. 9% of the obsidian cores (151 of 180). This is an average of

533 blades and 30 cores per cluster. Three of the large rock clusters,

or 20%, have 78. 8% of the blades and 63. 9% of the cores. Combining
the figures from the two types of rock clusters, nine clusters (16.1%)

have 83. 9% of the obsidian blades and 80. 6% of the obsidian cores.
These nine rock clusters define six spatial aggregates of

rock clusters. Four of these aggregates have blade and core densities

well above the average for all rock clusters. Two of the four aggre-
gates (I and III) are located north of the principal mound, "Jose", in

the northeast quadrant of the mapped area. The two remaining aggre-
gates are located south of "Jose" in the southeast quadrant. These
four aggregates, with unusually high blade and core densities, define

four areas of specialized activity - either obsidian working "per se"
or an activity requiring a large number of obsidian blades. Any judg-

ment as to whether these are areas of cottage industry or specialized

manufacturing areas must await further analyses of the materials
recovered. Rock Cluster Complex I probably defines a fifth area of

specialized activity requiring a large number of obsidian blades.

Turning our attention to the rock cluster complexes, we
find a non-random distribution of artifacts within the areas collected.

In many cases, areas of artifact concentration correspond directly to

areas of rock concentration, but this is not always true. For example,
within the part of Rock Cluster Complex I collected, there are at least

three areas with a high concentration of both obsidian blades and ob-
sidian cores. Area A comprizes 6. 6% of the total area collected and
yielded 16. 5% of the blades and 8. 1% of the obsidian cores. Area A,
however, lies east of the concentration of stones around map point 330
in an area of lower rock concentration. Area B comprizes 5. 0% of the

total area collected and yielded 9. 5% of the blades and 12. 2% of the

cores. Area B corresponds to the high concentration of stones around
map point 347. Area C/F comprizes 4.1% of the total area collected

and yielded 8. 2% of the blades and 14. 9% of the obsidian cores. Area
C/F appears to lie between two areas of high stone concentration.

Projectile points are also concentrated in two of these three areas.

In Area A there are two (25%), and in Area C/F there are four (50%).

Similar concentrations occur in the two other rock cluster complexes
sampled.

If the rock clusters and rock cluster complexes were the

loci of cottage industries, then one might reasonably expect to find

artifacts indicative of domestic activities - manos and metates, coma-
les, and perhaps spindle whorls. Comales do occur in some of the

rock clusters and in all of the complexes of rock clusters. In Complex
I there are two concentrations of comal sherds. One is adjacent to

Area C/F, occupies 2. 5% of the total area collected, and has 22.1%
of the comal fragments recovered. The second area is adjacent to a
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minor concentration of obsidian blades and cores, occupies 1. 6% of the

total area collected, and has 11. 8% of the comal fragments recovered.

Superficially, these distributions are suggestive of a cottage industry.

Each obsidian/comal concentration would represent a household with

two activity areas. In one activity area, there would be people en-

gaged in flint knapping or an industry requiring large numbers of ob-

sidian blades. In the adjacent area, there would be people engaged
in food preparation - cooking tortillas on comales.

There are other data, however, which suggest that this

simplified reconstruction is perhaps incorrect. For one thing, there

is a general absence of manos and metates from the rock clusters,

the complexes of rock clusters, and the site as a whole. MacNeish,
et al. (1967) report no ground stone artifacts from the Venta Salada

site, and there are very few ground stone artifacts in the collections

from our resurvey. More interesting is the suggestion that comales
may have been employed in the production of salt. Doelle first called

attention to the large numbers of comales on some salt mounds during

his resurvey of salt production sites. The thirteen salt mounds at the

Venta Salada site, for which counts are now available, have an average
of 35. 5 comal fragments per mound. Together, these salt mounds
have 67% of the comal fragments counted to date. The small rock
clusters have an average of 1. 5 comal fragments per cluster, the

large rock clusters have an average of 11. 1 comal fragments per
cluster; and the rock cluster complexes have an average of 130 comal
fragments per cluster - 76. 9% of these are from Rock Cluster Complex
in.

The examination of the distribution of obsidian blades,

obsidian cores, comales, salt molds, and salt cylinders within Rock
Cluster Complex IE is instructive. Obsidian blades and cores are
concentrated in four areas (A,B,C,D) comprizing 27. 5% of the area
collected. These four areas yielded 53. 7% of the obsidian blades and
59. 4% of the obsidian cores. If we compare the distribution of comal
fragments to these four areas, we find a single concentration of comal
fragments (58. 2% of comales, 19. 6% of total area) between C and D and
west of C. Salt molds are concentrated in two areas: one with 20% of

the molds (in 4% of area) occurs between C and D overlapping the

concentration of comales. The second with 24. 3% of the molds (in 6%
of area) is west of C and the concentration of comales. There are
four concentrations of salt cylinders: two with 9. 7% (area 2. 0%) and
13. 5% (area 6%) of the cylinders overlap A and B; a third (5. 4% of

cylinders; area 2%) lies between C and D; and a fourth (18. 9% of cylin-

ders; area 4%) overlaps with C and lies north of the concentration of

comales. Although the distributions by themselves do not prove
anything, they do suggest the possibility that salt cylinders, salt molds,
comales, and obsidian blades might be utilized in the same activity or
related activities. In fact, we suspect that some comales may have
been employed in the final drying of moist salt. (See discussion of
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salt production below. ) In this respect they would be the functional

equivalents of salt molds.
If comales were used to dry moist salt, their presence in

a site would not necessarily be indicative of a food preparation activity.

This would be especially true of sites where salt was being produced.

The spatial aggregate of rock clusters centering on rock cluster 768

and Rock Cluster Complex m not only has 9.1% of the obsidian blades

and 9. 8% of the obsidian cores counted at site Tr57, but also has
43. 9% of the comales, and 27. 0% of the salt molds and salt cylinders.

EXCAVATION: SITE Tr65

The most intensively investigated site has been site Tr65.
The site was originally recorded in 1961 by Frederick Peterson in his

survey conducted for the Tehuacan Archaeological-Botanical Project.

The site is located five kilometers south of Coxcatlan and 1. 7 kilome-
ters northwest of Coxcatlan Cave (Tc50). Pottery from the surface

and from test excavations by Peterson indicate that the site was oc-
cupied late in the Venta Salada phase (MacNeish, Flannery, and
Peterson 1970). Excavations during the 1971 and 1972 field seasons
have confirmed this Late Postclassic date. The site probably con-
tinued to be occupied in the early Colonial period, even though objects

of obvious Colonial manufacture have not been recovered. Given the

situation in rural areas of the Valley of Mexico during the 16th and
early 17th centuries as described by Charlton (1968; 1970), the appa-
rent "absence" of objects of Colonial manufacture from sites in the

Tehuacan Valley is not surprising. The location of site Tr65 corre-
sponds quite closely with the location of San Mateo Tlacuchcalco as

indicated on the map accompanying the 1580 "Relacion Geografica" of

Coxcatlan (fig. 2). Today, San Mateo Tlacoxcalco is located across
the valley seventeen kilometers from site Tr65.

The site lies within the eastern alluvial slope or thorn

forest ecological zone. This zone is characterized by a highly

dissected topography and an abundance of flora and fauna. Local
rainfall is not sufficient to support the abundant plant life. These
plants can only survive because of the seasonal flow of water in arro-
yos originating in the mountains to the east. The flow of water in

these arroyos was probably greater and more steady before the pine-
oak forest on the mountain slopes was so severely cut over for con-
struction material and firewood. The plants which abound include
mesquite, pochote, palo verde, various types of cactus, and fruit

trees such as the chupandilla and cosahuico. The fauna is represented
by deer, peccary, coyote, opossum, raccoon, skunk, rabbit, iguana,
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lizard, rats, mice, and numerous birds.

On the north, the site is bounded by the barranca of the Rio
Zapote; the Cerro Colorado de Pueblo Nuevo is the southern limit of

the site; and the Arroyo Coxcatlan is its eastern boundary. On the

west, there is no natural boundary. Today, irrigated fields belonging

to the ejido of Coxcatlan lie in this direction. The site covers approx-
imately 60 hectares (148 acres) with a maximum north-south dimension
of one kilometer and a maximum east-west dimension of 600 meters.
Not all of this area was occupied. 157 of the 175 structures recorded
in our 1971 survey of the site (fig. 6) are concentrated on four ridges

trending north-east-southwest. These ridges are separated by small
seasonal arroyos which empty into the Rio Zapote. Once the map of

the site had been completed, each structure recorded was systemati-
cally surface collected.

The four ridges were numbered consecutively from north

to south for ease of reference. On ridge one, the northernmost ridge,

our survey recorded thirty-five structures clustered in aggregates
averaging six structures apiece. Upon examining the completed map
of the site, we realized that several of the structures assigned sepa-
rate numbers in the field were actually parts of much larger structures

consisting of various units. Excavations during the 1971 and 1972

seasons confirmed this observation. In part, this confusion reflects

the difficulty of mapping with a Brunton compass in the thorn forest

environmental zone.

Frederick Peterson had made a series of test excavations

on this ridge. His collections contained an unusually high percentage
of Coxcatlan Striated Buff pottery. This type consists of convex molds
for the manufacture of "cajetes" and "molcajetes". The analysis of

our surface collections from the site revealed that 95. 3% of the

Coxcatlan Striated Buff sherds were found around five structures on

ridge one. 81. 2% came from around two contiguous structures near
which Peterson had excavated. The high percentage of Coxcatlan
Striated Buff from around these five structures suggested that perhaps
we were dealing with a "barrio" of pottery makers. One of these

structures (162) was selected for excavation by Deborah Scheraga.
Seven working days at the end of the 1971 season were devoted to the

excavation of this structure. Although there was not enough time to

completely excavate the structure, the material recovered did sup-

port our original impression that it was a pottery production area.

Outside the north wall of the structure there was a thick

layer of ceramic refuse. A high percentage of this ceramic refuse

was molds for making "cajetes" and "molcajetes" (fig. 8). In addition,

the refuse yielded a number of molds for manufacturing the faces of

"xantiles". [The "xantil" is a god effigy censer with a mold made
face and a hand modeled body. ] The "cajete" and "molcajete" sherds
from the refuse have an unusually large number of firing defects and
may represent rejects. A small grinding stone and a polishing stone
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were also recovered from the refuse. The polishing stone could
have been used for smoothing the surface of a vessel after it was re-
moved from a convex mold. Still adhering to the working face of the

vesicular grinding stone were traces of red paint. The color of the

paint is similar to the color of the red slip applied to the surface of

Coxcatlan Brushed and Coxcatlan Red vessels.

Within the structure, a series of Coxcatlan Brushed
"cajetes" and MmolcajetesM and Coxcatlan Striated Buff molds were
found arranged around what was probably a work area open to the sky.

We believe that it was an open area because associated with it were
drains presumably for carrying off rain water. The "cajetes" and
molds were placed in pairs, one inverted atop the other, around the

area. The stucco floor at this point was not deeply buried and had
been badly damaged by roots. It was, therefore, difficult to determine
the exact relationship between the vessels and the stucco floor. Some
vessels seemed to rest on the floor; others appeared to be above the

floor; and some appeared to be beneath the level of the floor. We
believe this to have been a work area and the "cajetes" and molds to

have been stored around the edge of the area until they were needed.
Pairs of vessels, one inverted over the other, are also common as
dedicatory (?) caches beneath the floors of rooms and in platform
walls.

In this same open area, there were two stucco lined pits

with vertical walls sunk beneath the level of the floor. Similar stucco

lined pits have been found in several of our other excavations. Because
they are so common, we believe that their primary function was water
storage. They may have also been used as basins in which clay was
prepared for molding. Water for mixing with the clay could have been
kept in one of two large ollas found on the floor nearby. A large

"cantaro", placed with its body beneath the floor so that only the neck
protruded above the floor, may have also held water for mixing with

the clay.

A third, bell-shaped stucco lined pit was discovered in the

fill of the platform wall adjacent to the above mentioned work area.

Within this pit there was an adult buried in a flexed position. The
only offering with this burial was a large polishing stone made from
an unidentified fine-grained, black stone. Although it is fairly large,

this stone could have been used to smooth the surface of vessels. Fine
striations on the face of the polishing stone may have resulted from
the smoothing of a clay surface with protruding temper particles. The
only implements and materials necessary for a potter and missing
from the inventory of structure 162 are a kiln, a supply of tempering
material, and a supply of clay. The clay and tempering material are
both available locally.

Scheraga resumed excavation at structure 162 early in the

1972 field season. Three weeks were devoted to expanding the 1971

excavation. Subsequently, Scheraga spent almost two months analyzing



Fig. 7. (Upper photo) Site Tr 65, structure 162, circular stone

discs from fallen columns; (lower photo) site Tr 83, column
base showing stone disc covered with adobe and then

plastered.
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the material recovered. This analysis will be the basis for a M. A.
thesis at Brandeis University. A final report on this research should
be available early in 1973. The goal of the thesis will be to examine
the technological, social, and economic aspects of pottery production
at site Tr65.

Excavation during the 1972 season exposed several rooms
arranged around an open patio just east and southeast of the pottery
workshop (fig. 7). Several rooms arranged around the sides of an
open patio is emerging as the most common household plan at Tr65.
The work area, a raised platform, abuts the patio on the west. Frag-
ments of manos and four spindle whorls from the room excavations
suggest that domestic functions were also being performed in structure
162. The picture that is beginning to emerge is that of a cottage in-

dustry. Each potter, in a neighborhood of potters, worked within his

own home. The potter or potters living in structure 162 seem to have
specialized in "cajetes", M molcajetesM , and "cantaros" of the type

Coxcatlan Brushed. They were also making "xantiles", but were not

making such decorated wares as Coxcatlan Polychrome, Coxcatlan
Red-on-Cream, Coxcatlan Black-on-Orange, and Coxcatlan Red-on-
Orange. No kiln or open firing area has been found. This is not

surprising, however, since most of the excavation has been within the

structure.

The tendency for structures on ridge one to cluster and the

strong indications that one cluster was devoted to pottery making
suggested to us the possibility that the residents of each cluster were
craft specialists and that each cluster was devoted to a different craft

speciality. Preliminary analysis seemed to indicate an unusually

large number of obsidian blades around structure 153. Could the

residents of structure 153 and the other nearby structures have been
obsidian knappers or engaged in an activity requiring a large number
of obsidian blades? Near the end of the 1971 season, Pat Stein under-
took the excavation of structure 153 in an attempt to answer this ques-
tion. Stein's excavation revealed an "L" -shaped stone platform. The
arms of the platform are 6. 5 meters and 5. 5 meters long and average
2. 3 meters in width. A second small stone platform was found ad-

jacent to and northwest of the first.

Because of their small size, it is very unlikely that these

platforms ever served as bases for houses. They may have been the

base for an outbuilding of perishable material. At one time, I thought

that they might have only been retaining walls for a small plaza in

front of the much larger structure 152 to the east. Stein vigorously

disagreed, and I now believe that she is correct. The cultural material

recovered is not consistent with the obsidian knapping idea. The most
distinctive thing about the "L" -shaped structure was the large number
of mold made spindle whorls found. The decoration and the bitumen
painting on these whorls point to a Gulf Coast origin. At the end of the

1971 season, there were almost as many mold made spindle whorls



Fig. 8. Altepexi, Puebla. (Upper photo) Esperanza Melquiados
teaching Deborah Scheraga to paint molcajetes; (lower
photo) molcajetes and convex clay molds for molcajetes
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from this single structure (8) as there were from all of the other
structures at the site taken together (10). During the four years of

the Tehuacan Archaeological-Botanical Project, only forty-six mold
made spindle whorls were recovered (MacNeish, Flannery, and
Peterson 1970:15). Could structure 153 and the other structures of

its cluster have been a neighborhood of spinning and weaving special-

ists? Last year, I would have answered yes. After the excavation of

structures 152 and 10 during the 1972 season, I think not.

Structure 153 was probably an outbuilding used by the

residents of structure 152/10 for a variety of purposes including spin-

ning and weaving. Today, around Zoquitlan, women still weave
"cotones" on backstrap looms. Because their houses are too small and
crowded, the women work outdoors. Inclement weather slows pro-
duction greatly. Although the Tehuacan Valley is less likely to ex-

perience prolonged rainy spells, a roof over the weaving area would
protect the work from the occasional bad weather and the heat of the

noonday sun.

Less than ten meters east of structure 153 is structure

152/10. As figure 6 illustrates, in our original survey structures 152,

10, and 9 were recorded as discrete structures. 152 and 10 seemed to

be separate by a large open space. As figure 9 illustrates, excavation

during the 1972 season revealed that structures 152 and 10 were con-
tiguous units. An extension of the excavation to the east would prob-
ably demonstrate that structure 9 was also a contiguous unit. Struc-
tures 154 and 11 to the south may also be contiguous units of the same
complex. There may very well have been a complex of contiguous

buildings extending completely across ridge one at this point from the

Rio Zapote on the north to the first small arroyo on the south. West
of this complex, there was at least one outbuilding (153). We are un-
sure how far the complex extends to the east. The southeast corner
of structure 10 was not reached in our long east-west trench and the

stucco floor outside the door off the northeast corner of patio number
13 suggests that there may not be a break in construction here either.

Clearly, we are dealing with much larger structures than our original

survey suggested. Structures 152 and 10 alone cover at least 500

square meters.
The excavation of structure 152/10 was completed during the

last three weeks of July 1972 under the direction of the author. The
structure consisted of three contiguous complexes of rooms arranged
around an open patio. One of these complexes (I) was considerably

smaller than the others. This complex consists of the rooms numbered
1 and 2 and the patio numbered 3. (All room and patio numbers refer

to figure 9. ) Room 4 may have opened onto patio 3 at one time but was
probably part of Complex n before being sealed off. Complex I appears
to have been added onto the southwestern corner of Complex n. The
southwestern corner of Complex I was badly damaged by looters. The
damage was done between the end of the 1971 season in late September
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and the beginning of the 1972 season in June.

Patio 3 may have been roofed. On the south it opened onto

a porch through a portal with two circular columns. There was prob-
ably a raised curb separating the patio and the porch. On the east the

patio was closed by the wall of room 4. Doorways 64 and 60 centi-

meters wide lead from the patio to rooms 1 and 2 on the west and
north. The floors of both rooms were slightly elevated above that of

the patio. For some reason, the north wall of room 2 was two adobes
thick. Excavations beneath the floors of rooms 1, 2, and 4 revealed
no previous construction stages. They also revealed that refuse had
been used as fill behind the platform retaining wall. Atop this fill

there was a layer of cobbles and then a thin layer of fine, well packed
earth. This well packed earth served as the base for a lime plastered
floor. Beneath the floor of room 2, there were three features (fig. 10,

upper). One, resting on the fill, was a small circular stone hearth.

The second was the burial of a child. The child (less than two years
old) had been placed in a flexed position within a small hole excavated
into the original land surface. There were no grave offerings with the

burial. The third was a cache of two vessels, one inverted over the

other. The vessels were resting on the old land surface. The vessels
were probably dedicatory caches placed at the time of the room's
construction. Large "cajete" fragments around the looter's excavation
may have been from a similar cache beneath the floor of the porch.

Similar caches of two vessels were found beneath the floor of room 10

and in the platform wall of structure 10. In none of these cases was
there anything held within the vessels. Presumably, if they had ever
contained an offering, it was something perishable.

North of Complex I but still atop the same platform was an

activity area numbered 5 on figure 9. This area was open to the air

and drained by a small covered canal through the west platform wall.

The canal ended just outside the platform wall. Run-off from this

work area was not collected. A ceramic tube found on the floor of

area 5 near the back wall of room 6 may have been a drain spout

fallen off the roof of room 6. The floor itself was of well packed earth

except for a small area of stucco around the mouth of the canal. The
canal itself was stucco lined.

Within area 5 there were three stucco lined basins (A, B,
and C). Two of the basins were rectangular and one was circular. The
circular basin had a low stucco collar. Because of their ubiquity and
the use of similar stucco lined basins for water storage in Coxcatlan

today, we strongly believe that the primary function of these basins

was water storage. The final uses of basins A and B were quite dif-

ferent, however. Basin A was half filled with refuse including a great

deal of ash and broken pottery. The upper portion of A was filled with

sediment washed and blown into it. Basin B was completely filled with

broken plaster. The plaster, removed from a floor or fallen from a

wall, so completely filled the basin that there was hardly any earth



Fig. 9. Site Tr65, structure 152/10.





Fig. 10. Site Tr 65, structure 152. (Upper photo) pottery cache,

hearth, and infant burial beneath floor of room 1; (lower

photo) area 5.
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inside the basin. The third basin (C) appears to have remained open
and in use.

Just north of basin C and east of basin B, several very
large boulders formed a rectangular outline. Within the rectangle
formed by these boulders there was considerable refuse. The refuse
contained numerous large sherds and some ash. The boulders were
resting on "tepetate". Within the rectangle formed by the boulders
and lying on the Mtepetate" there were a painted figurine and two large
polishing stones. Adhering to the edge of one of these stones was
lime plaster.

Between the boulder enclosure, basin C and the back wall
of room 6, the floor was almost completely covered with a thin deposit

of ash (fig. 10, lower). In this same area, a potstand was resting on
the floor. Just east of basin C, there was a large olla with disinte-

grating lime in the bottom (fig. 11, upper).

At one time or another, various activities probably took
place in area 5. A number of the features and artifacts suggest that

one of these activities was the preparation of building materials, spe-
cifically lime plaster. "Tepetate" or old plaster may have been
burned in the boulder enclosure. Water for slaking the lime would
have been available in the nearby basins. The slaked lime could have
then been carried to the construction site in ollas. At the construction

site the slaked lime (mixed with sand) was applied to floors and walls
and smoothed with polishing stones. Old plaster removed from floors

and walls was collected and brought back to area five and thrown into

basin B. When the job was completed, the polishing stones were
brought back to the work area and pitched into the boulder enclosure
and forgotten.

If lime plaster was being prepared in area 5, where was it

being used? It is quite possible that the plaster was used in the re-

furbishing of Complex n. Complex II consists of two long, open rooms
(6 and 10), two smaller, closed rooms (7 and 8), and a platform (12)

arranged around a very large, open patio (13). All of the rooms are
raised above the level of the patio. The two smaller rooms have steps

with a single riser in front of their narrow doorways. Before the con-
struction of platform 12, room 11 opened onto patio 13. Room 4, across
the patio from room 11, may have also opened onto the patio. In such
a case, room 4 may never have formed part of Complex I. The prin-

cipal entrance to this complex was from the south. On the south, a

stairway with two risers gives access to the platform. This stairway

begins as far west as the back wall of room 4 and probably extended as

far east as room 14 or the back wall of room 11. Another looter 1 s hole

in the area of room 14 had destroyed the eastern end of the stairway.

The fact that the stairway extends as far west as the back wall of room
4 is another reason for believing that this room was part of Complex II.

Because of erosion, the fill of the platform is visible above the stair-

way. This rubble fill was probably covered with stucco at one time.
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There is a low step down from the platform to the floor of the patio.

The width of the opening from the patio onto the platform is impossible
to determine because of erosion. We do know that the opening was
partially closed by walls. A second, smaller entrance to patio 13 was
through a doorway between rooms 6 and 7. The open patio was drained
by a covered canal in its southeast corner. The original canal was
abandoned when platform 12 was built. A second canal was built a

little further to the west. The new canal intersected the original

beneath the front floor of the platform. The single channel of both
canals is located just west of room 14 on the plan.

The border around the patio just east of room 4 is a low
bench. It was built at the time that room 4 was sealed off. Room 6

has one feature not recorded elsewhere in our excavations. Rectan-
gular pillars have replaced the more common circular pillars as
roof supports. The reason appears to be for structural considerations.

Rooms around sunken patios usually have their circular columns set

back from the edge so that the weight of the roof is more evenly
distributed through the platform. In the case of room 6, which is not

very deep, the front wall and the columns were set right along the

platform edge. In such a situation, the larger rectangular pillars

were probably more stable than the smaller circular columns. Also,

by extending the rectangular pillar to the patio floor, some of the

weight of the roof was exerted directly on the patio floor and not on the

platform of room 6.

The back entrance to patio 13 was closed with a wall of un-

cut stone sometime prior to the building's abandonment. Only a 2 by 1

meter square was excavated north of this doorway. A small patch of

stucco at the level of the patio floor against the north wall of the

square and at the level of the patio floor would seem to indicate that

another plaza or another structure was located north of structure

152/10.

Rooms 7 and 8 were small rectangular rooms with narrow
entrances. Like room 6, their front walls lay right along the edge of

their platforms. Room 6 is balanced by room 10 on the east side of

the patio. A two meter square excavated through the floor of room 10

revealed an earlier construction stage. The edge of the platform of

this earlier stage is visible on the plan as a straight line segment ap-

proximately a meter east of the edge of the platform on which room 10

was built. At the same time that room 10 was constructed, the plaza

floor was renewed by the addition of a fresh coat of plaster. Also when
room 10 was built, a cache of two vessels was placed at the bottom of

a hole excavated through the original floor of room 10.

Prior to the construction of platform 12, only the southern

portion of room 11 was separated from the patio. In this southern part

of the room there was a raised platform 1. 52 meters by 1. 76 meters.

When platform 12 was built, a passageway into room 11 was maintained

for a time. Eventually, the walls of the room were taken down, the



Fig. 11. Site Tr 65, structure 152. (Upper photo) area 5, olla

filled with disintegrating lime; (lower photo) burial vessels
on floor of room 11.



Fig. 12. (Upper photo) Site Tr 65, structure 152, molds from fill

beneath platform 12; (lower photo) site Tr 57 - Venta
Salada, note fossilized irrigation canals, mounds, and
grass marks.
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lower portion of the room was filled with adobes from the walls, and
the old entrance was sealed by a wall of uncut stone. Sometime prior
to the filling of the room, three vessels were partially intruded
through the floor of the room just north of the raised platform (fig. 11,

lower). These three vessels contained ash and small fragments of

burned bone. One of the three vessels contained a single greenstone
bead suggesting that a single burial is represented. The final use of

room 11 was as a burial chamber.
The top of platform 12 was quite near the ground surface

and little cultural material was found on it. On the patio floor in front

of the platform, however, there was a large pile of broken god effigy

censers, "xantiles". At least eleven different effigies are represented.
They are all painted, and, when they are restored, it should be possible
to identify the gods represented. This close spatial association between
what appears to be a household altar and a burial suggests the possi-
bility of some sort of cult of the dead or at least an association in the

residents' minds of a dead member of their group and the gods. When
platform 12 was removed, we discovered the earlier canal. More
interesting than the canal were the three small ceramic artifacts in-

cluded in the platform fill (fig. 12, upper). The artifacts appear to be
open molds for casting type IV B "hachas" (Pendergast 1962:525).

Adjacent to Complexes I and II but on its own platform was
Complex III (structure 10). Only the western range of rooms (15 and
16) were excavated. These rooms opened onto an open, sunken patio

(17). The preservation of Complex III was poor, and only a small
portion of the complex was exposed. It generally appears to resemble
Complex II.

The final structure excavated on ridge one was structure

number 21. Although our excavations were to later reveal equally

large structures on ridge one, at the beginning of the 1972 field season,
we believed that structure 21 was much larger than any of the other

structures. It was larger (approximately 30 meters across and 20
meters deep), yet it was also simpler. On the surface, the structure

seemed to have only one internal division, a wall extending half the

way across the long axis from the middle of the northwest wall. Sur-
face collection of 21 yielded only a handful of sherds and artifacts. Our
speculations as to the function of this seemingly anomalous structure

included a market area for the craft specialists whom we believed to be
living on ridge one and an early Colonial church.

In early July 1972, Larry Remmel and I directed the exca-
vation of a trench along the northeast wall of structure 21, a two meter
wide trench across the middle of the structure along its short axis (fig.

14, lower), a trench along the one internal wall (fig. 14, upper), and
a series of two meter squares in the northeast corner. In terms of

potsherds and artifacts recovered, these excavations were singularly

unproductive. A narrow apron of stucco was found along a short por-
tion of the northeast wall and fragmentary patches of stucco were found





Fig. 14. Site Tr 65, structure 22. (Upper photo) east-west trench;

(lower photo) north- south trench.
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in the northeast corner. The surface of the downhill portion of the

structure between the south wall and the single internal wall consisted

of a pavement of small stones (fig. 14, lower). Above the internal wall,

there was earth fill. After only five days of work, we seemed to have

reached (or long passed) the point of diminishing returns. Yet, we had
no more idea as to the function of the structure than we had five days
before. It was as if the structure was not used for anything.

A comparison of structure 21 (fig. 13) with structures 152/10

and 66 (See below. ) did reveal some similarities. Structure 21 was
quite similar to the platforms on which both of these other structures

were built. In both cases (and also in the case of structure 88; stage A
at site Tr205; and the structures of operations 1, 2, and 3 at site Tr62),

the first consideration was the construction of a level platform to serve
as a base for the structures. These platforms were first outlined by
walls of uncut stone. The number of courses in each wall depended upon
how much the area had to be built up to reach a relatively uniform level.

Behind these walls, fill was added until the desired level was reached.

In the case of structure 152/10 (and the upper level structure in opera-
tion 3 at site Tr62), a layer of cobbles was then placed on the fill, and

the cobbles were covered with a thin layer of fine grained earth. The
floor plaster was then laid down on this fine grained stratum. Structure

21 looks very much like an eroded platform of this type. The scarcity

of artifacts and the lack of evidence for walls suggest that perhaps the

platform was erected as a base for a structure which was never built.

If some other activity was conducted on this platform, it did not involve

many non-perishable artifacts.

On the second ridge, there are twenty-eight small struc-

tures (fig. 6). Although these structures are not randomly distributed

over the ridge, they do not fall into readily discernible clusters. Just
north of structure 37, a small, crude stone face was found in the sur-

vey. No other features of note were recorded. None of these struc-

tures has been excavated.

In general, the structures on the third ridge (fig. 6) appear-
ed from surface indications to be larger than those on the three other
ridges. Twenty-six structures were identified and assigned numbers
in the field. Structure 66, the largest and best preserved, was par-
tially excavated by William Doelle near the end of the 1971 field season.
Structure 66 is composed of a series of at least four contiguous units.

One of these units was completely excavated and three others were
tested.

The large multiunit complex is located along the south side

of the shallow arroyo bed separating ridges two and three. The unit

completely excavated consists of five rooms arranged around a sunken
patio. The materials and techniques used in the construction of this

unit are very similar to the materials and techniques used elsewhere
at site Tr65. The building materials employed include worked and un-
worked stone, adobe bricks, stucco, wood, and fill consisting of sand,
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gravel, and refuse. An understanding of the original construction

process can best be gained by a step by step reconstruction (See fig. 15

for a plan and fig. 16 for a reconstruction of this unit. ).

A solid foundation for the structure was prepared by remov-
ing most, if not all, of the shallow topsoil so as to expose the bedrock.
On the bedrock, courses of uncut stones were laid to outline the exterior

walls of the building. Along the barranca where the slope is steep,

large boulders were utilized. Along the other sides of the rectangular
outline, smaller stones were used. These courses of stones served
as bases upon which adobe bricks were laid. Along the eastern wall,

the adobes were laid down on bedrock itself. For added strength, the

adobe walls were not laid right along the exterior edge of the stone

base, but were inset slightly. Fill was added behind the north exterior

wall to bring the ground surface up to the level of what eventually be-
came the patio floor. This surface sloped down toward the northwest
corner from the southeast corner.

A second rectangular set of uncut stone walls was erected
within the first. This second set of walls was a little over two meters
inside the first. A rectangular area was left open in the northwest
corner. Between this second set of walls and the exterior set which
had now been carried up to the same level, more fill was added. The
effect of this operation was to create a raised platform around all four

sides of an open area. In the northwest corner, however, there was
a gap in this elevated platform where the level was the same as that of

the open area.

The exterior adobe walls were carried on up to form the

exterior walls of four rooms. Inside these walls a thin cap of clay was
placed over the fill; short interior walls of adobe were erected only

partially enclosing the rooms; and round pillars were erected. The
short interior walls and the columns were set back from the platform
edge so that the weight of the walls and the roof would be more evenly

distributed through the mass of the platform. The roof, probably of

pole and beam construction, was borne by the walls and the round
pillars.

The use of pillars rather than solid interior walls gave the

rooms a lightness and airiness that would not have been otherwise
possible. The pillars themselves vary only slightly in their construc-
tion. Six pillars were found in the unit completely excavated and two
in contiguous units. Six of the eight pillars had round cut stone discs

at their base. These discs were placed directly on the clay capping

the platform fill. The two other pillars had several stones set in a

clay matrix rather than a single cut stone disc at their base. Above
the round stone base, a cylindrical section of adobe was added and then

a second cut stone disc was added. The circular pillars were carried

up in this manner to the desired height and then completely encased in

stucco. From the number of cut stone discs lying about, it appears as

though there were at least three discs per pillar.
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The final step in the construction was the application of

stucco to the surfaces of the floors, walls, pillars, and a small lip

twenty centimeters wide around the edge of the patio. The center of

the patio was of hard-packed clay. It was never stuccoed. Modeled
stucco glyphs decorated the finished structure.

Access to the building was possible by two entrances. The
main entrance was in the northwestern corner where an "L"-shaped
hallway and a series of 6 steps led down to the barranca. The stair-

way was constructed of flat, uncut stones of various shapes and sizes.

The width of the stairway is approximately one meter. The steps are
on the average 33 centimeters deep and the risers have an average
height of 13 centimeters. The second entrance was a very narrow one
in the west wall. The opening was only 40 centimeters wide. This
entrance would have provided easy access to two of the three contiguous
units, and it may have been used when disposing of refuse, as there

was a concentration of refuse along the outside of the south wall.

The interior, sunken patio sloped down in the northwest
corner so that any rain that fell would flow toward the main entrance
and down the stairway. An open drain along the exterior face of the

west wall also spilled down the stairway. A curious feature of the con-
struction is a small drain in room three. This drain appears to dis-

appear into the fill of the platform. Such an arrangement would seem
to be unsound structurally.

Figure 15 depicts a reconstruction of the final building.

There were five rooms arranged around an open patio. Four rooms
(rooms 1-4) were elevated above the level of the patio and the fifth

room (room 5) was on the same level as the patio. Although the anal-

yses of artifacts is in a very preliminary stage and only a few artifacts

of obvious functional significance were recovered, a few tentative sug-

gestions as to differences in activities from room to room can be made.
Room one, although heavily eroded along its northern wall,

had an interesting and well preserved niche in its southeastern corner.

The niche had been created by constructing short walls against the

south and east walls of room one. Small, red-painted areas around
the base of the wall abutting the east wall may indicate that the niche

was painted red. Along the southern or back wall of the niche there

was a low bench approximately 36 centimeters wide. Scattered across
the floor of the niche and adjacent parts of room one were the pieces

of a large, elaborate effigy censer. The god depicted has the facial

coloring of a Black Tezcatlipoca. The niche may have been a house-
hold shrine. Set upon the low bench would have been an effigy censer
depicting a specific god of importance to the members of the house-
hold. This niche may be the functional equivalent of platform 12 in

structure 152.

Although there was no ash or charcoal found in room five,

this room may have been a kitchen. Located at patio level and in the

northeast corner of the building, room five was situated so that smoke
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from the cooking fires would have been carried away from the other

rooms by the locally prevailing easterly winds. Sitting upright next

to the west wall of the room was a large "cantaro". The "cantaro"

was partially buried in the fill below floor level. If the vessel had

been used for water storage, burying its base beneath the floor would
have kept the water cool. There were also two Coxcatlan Brushed
bowls sitting, one stacked upon the other, on the floor of this room.
In addition, our surface collection yielded three similar bowls from
a pothunter's pit dug within the walls of room five.

The small enclosure recorded on the reconstruction as

room three is curious. The western wall separating this enclosure

from room four was low and did not completely seal off the areas from
one another. This fact along with the small size of the room (1. 56

meters by 1. 36 meters) suggests that it may have been a storage area.

An unexplained feature of this room is a floor level drain passing half-

way through the low western wall and then leading down into the fill

below the structure.

Rooms one, two, and four may have served as living quar-

ters. In room two there was a higher percentage of polychrome sherds
and trade sherds than in the other two rooms. This may indicate that

room two was the living quarters of the head of the household. Included

in the debris on the patio floor was a single spindle whorl.

Because of the absence of artifacts associated with special-

ized craft activities, with the possible exception of a single spindle

whorl, and the presence of such "high status" items as a copper awl,

a copper needle, and a jade figurine, Doelle and I have suggested that

this may have been an elite residence. "The residence group, perhaps
an extended family, shared in the storage of goods, in the preparation

of meals, and in household ceremonial activity centered around a house-
hold shrine. This ceremonial activity centering on the residence group
would have been in addition to or in conjunction with a ceremonial
cycle in which the entire community participated. [The three contig-

uous units] . . . may have also been occupied by extended families.

These extended families linked by residence may have also been bound
together by kinship affiliations larger than the family and by political

and economic alliances. Thus, structure 66 may have been the res-
idence of an elite group of kinsmen with common social, political, and
economic aspirations. " (Sisson and Doelle 1971:7-8)

The type of residence unit that we had in mind when we
wrote the above has been reported by Eva Hunt (1970) for the 16th cen-
tury town of Atlatlauca in the Cuicatec. "In Atlatlauca, the aristocracy
and caciques had large homes with interior courtyards and roof-

terraces. . . The size of the cacique's household . . . was apparently
related to the fact that part of his administrative staff was attached to

and resided permanently in separate courtyards in the compound. . .

(p. 150) This body of retainer kinsmen served as his advisors; they
resided in and were maintained by the overlord's household, their hab-
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itations being located within a large compound, in adjacent courtyards"

(p. 166).

As a result of excavations during the 1972 season which
increased the size of our sample of structures, structure 66 no longer
appears to be so strikingly different. Now, I'm not so certain that

structure 66 is an elite residence.

Ridge number four is the largest of the four ridges and the

most complex with respect to the number and diversity of structures
(fig. 6). Seventy-one structures were recorded on ridge four. In-

cluded in this number are two groups of low mounds of uncut stone and
earth. Each mound group is composed of a large central mound ap-
proximately three meters high and fifteen meters in diameter at the

base, a low, rectangular platform mound west of the central mound,
and two to four small mounds. One stone mound (116) was isolated by
itself. Some of the other structures form vague groups. Others ap-
pear to be randomly scattered over the ridge.

During the 1972 season, one of the low platform mounds
(II) was partially cleared. The mound was in very poor condition as a

result of looting. On the east, facing the larger central mound (I),

there was a stairway of three or four risers running almost the entire

length of the building. Long, shallow rectangular rooms arranged in

two rows were atop the platform. Each room had been modified or re-
built several times. Because of their poor preservation, especially

near the edges of the platform, it was difficult to determine the direc-

tion in which the rooms opened. Presumably, they opened to the east

and faced on the central mound. Excepting obsidian blades and pot-

sherds, the only artifact recovered from this building was a hollow
figurine depicting an unidentified female deity.

The only other structure excavated on ridge four is structure

88. This structure was excavated by a small crew during the first

three weeks of the 1972 season. Figure 17 is a topographic map of the

area surrounding structure 88. The structure itself lies in the stippled

area representing the extent of the area excavated. The contour inter-

val is 20 centimeters, and the land surface slopes down from east to

west. The two wall segments, depicted as alignments of stones, appear
on the site plan (fig. 6) as structures 87 and 90.

As the topographic map illustrates, structure 88 closes the

eastern side of a large patio. The other sides of the patio are bounded
by low rises which are almost certainly buried buildings. The depres-
sion in the rise bounding the patio on the south is probably the result

of post-abandonment erosion. The depression in the northwest corner,

however, may have been an outside entrance to the patio. The close

proximity of the structure 88 complex to the wall segments 87 and 90
suggests that this complex like structure 152/10 was not isolated but

was contiguous with other similar complexes.
Figure 18, upper is a plan of the earliest construction stage

of structure 88. The area outlined represents the areas in which there
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Fig. 18. Site Tr65, structure 88, stage A, plan and reconstruction.
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was stucco flooring. The stucco floor was laid down atop a low plat-

form. The platform had been constructed by erecting retaining walls
of uncut stone behind which fill, primarily refuse, was placed. Figure
18, lower is one possible reconstruction of this stage. Walls have been
reconstructed only where the stucco floor turned up at a line of adobe
bricks. The circular elements are the stone bases of columns. The
structure appears to have been a single large room with a small at-

tached room in the southern corner. The room opens onto a long rec-
tangular porch through a wide entranceway divided by column roof sup-
ports. The porch itself gives onto the large sunken patio.

This reconstruction is not altogether satisfying. Presumably,
the large room was covered by a roof. At least there were no provi-
sions made to drain the floor. But the area to be covered by the roof

is quite large. Certainly, a flat beam and pole roof would have been
impossible without additional columns in the room interior. Even if

there had been additional roof supports or if beams of sufficient length

to span the room were brought down from the mountains, the outer

walls would not have been strong enough to support the weight of the

roof. Rather than a flat roof, there may have been a pitched, thatched

roof or even no roof at all.

The function of this structure is not known. Structure 88
was originally selected for excavation because of the high percentage
of obsidian blades on the surface. As was the case with structure 153,

excavation of the structure did not reveal any large concentrations of

blades or chipping debris. Very little cultural material was found on

the floor of the stage A structure. There were a number of "xantil"

fragments recovered in a trench along the western edge of the porch,
but these could just as easily have belonged to stage B as to stage A.

At one of these times, the western end of the porch probably housed a

shrine.

Figure 19, upper is a plan of stage B. Thick walls of uncut

stone with rubble fill were erected. Most of these walls follow the old

adobe wall lines. One completely new wall line on the northwest
squared-off the structure. The plan of these stone walls resembles a

rectangle set within a "U" which opens to the west. Within the inner

rectangle, a sunken stucco floor was preserved (stippled area on fig.

19, upper). This floor, separated from the stage A floor by a layer of

fill, turns up at the four encircling stone walls. A covered drain which
passes through the two northwest walls drains this sunken floor. Between
the stone walls there was fill. The surface of this fill was exposed on

the ground surface prior to excavation. It was probably originally cov-
ered with stucco. None was preserved. Adobe walls were almost
certainly raised atop the stone walls. These were not preserved either.

The eastern corner of both stages A and B were destroyed subsequent
to the abandonment of stage B. It appears as though someone removed
the stone wall for building material.

Figure 19, lower is the most probable reconstruction of stage
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B. Here again we find the now familiar floor plan, elevated rooms ar-
ranged around a sunken patio. The three rooms were probably covered
by a beam and pole roof. The patio was left open to the sky to admit
light and air, and rain water was carried off by a small drain. One of

the rooms, the southeast room, probably had a small doorway in its

southeast wall, giving access to an adjacent building.

Cutting across ridge number four in an arc, there is a shal-
low depression 0. 25 meters deep and 18 meters across. This depres-
sion curves across the ridge from the bank of the Arroyo Coxcatlan to

the small seasonal arroyo which separates ridges three and four (fig.

6). The depression was discovered during the 1971 field season. It

immediately occurred to us that the depression might be a canal for

diverting water from the Arroyo Coxcatlan across ridge four to the

small local arroyo. This diverted water would contribute to flow in

the Rio Zapote which flows northwest of the Cerro Colorado de Pueblo
Nuevo and could be utilized to irrigate land immediately adjacent to

site Tr65. If the water were not diverted, it would flow down the

Arroyo Coxcatlan to the east and south of the Cerro Colorado de Pueblo
Nuevo. Today, there is no land suitable for irrigation on this side of

the Cerro for almost three kilometers. When one does get far enough
down the Arroyo Coxcatlan to find suitable land, there are other Late
Venta Salada phase sites nearby. If the depression were a canal, its

construction must have had important economic and political conse-
quences.

During the 1972 field season, a small trench 2 meters by 6

meters was excavated across the lowest section of the depression. Im-
mediately below a thin layer of decaying organic matter (I), there was
a stratum (in) with numerous Venta Salada phase potsherds. This
stratum was shallow and was only found in the lowest part of the de-
pression. The soil matrix was very coarse in texture with small to

large angular and subangular stones. The sherds were washed into

the depression either during or subsequent to the Postclassic occupa-
tion of the surrounding area. Beneath this stratum there lay a thick

stratum (V) coarse in texture with poorly sorted rounded and subangu-
lar stones and pebbles. There was no cultural material in this stra-

tum. In the center of the trench, this stratum extended down to a max-
imum depth of approximately 1. 5 meters. At both ends of the trench,

this stratum overlay "tepetate" (VI) at a depth of from 55 to 90 centi-

meters. Beneath the lowest part of the depression on the surface, there

was a gap slightly over three meters wide in the "tepetate". Beneath
stratum VI in the center of the gap in the "tepetate", there was a stra-

tum (VIII) with well sorted, small, rounded pebbles in a fine matrix.

The matrix was finer than a fine sand and dusty when troweled. The
color was light yellowish brown. No stratification was visible in the

stratum. This stratum may well represent sediment deposited in the

bottom of a canal. It was not recognized as such in the field since we
had expected thin layers of fine sediment in the canal bottom. We still
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regard the problem of whether the depression was a canal or not as
unresolved.

Not recognizing stratum VTQ as the canal bottom, we carried
the excavation down almost another two meters. The lower strata con-
sist of gravels, sands, and clays. Most are horizontally laid and ap-
pear to underlie the "tepetate". They all give the appearance of having
been laid down by natural agents prior to the formation of the "tepetate".

The uppermost of these gravels (DC) actually begins a little above the

level of stratum VHI to the north and dips to the south beneath stratum
VIII. In the uppermost part of this stratum (IX) a few gray ware sherds
were encountered. In my field notes, they were recorded as being
either Formative or Classic, probably of the type Quachilco Gray. Thus,
if the depression cutting across ridge four were a canal, its use pre-
dates the Postclassic occupation of site Tr65 by perhaps 1,000 years or
more. This next season, two additional two meter square pits will be
excavated in the center of the depression at even intervals along the

depression from our original trench. The purpose of the pits will be

(1) to see if the break in the "tepetate" continues, (2) to see if stratum
VIII or a comparable stratum is present, and (3) to determine the gra-
dient of stratum VHI and its juncture with the underlying stratum.

In addition to the 157 structures recorded on the four ridges,

there were eighteen structures located atop erosional remnants across
the present channel of the Arroyo Coxcatlan to the east (fig. 6). None
of these structures were excavated. It is possible that the area oc-
cupied east of the Arroyo was once more extensive and that the traces
have been washed away.

EXCAVATION: SITE Tr205

The San Pedro site (site Tr205) is located atop an isolated

outcrop of the Huahuapan Formation surrounded by the alluvial plain

of the Rio Salado (fig. 20, upper). The site is four kilometers south-

southeast of the modern town of San Sebastian Zinacantepec and approx-
imately 450 meters east of the Rio Salado. The location of the site

closely corresponds to that of the 16th century town of San Pedro
Otontepetl (fig. 2). The vegetation atop the hill is similar to that of

the western travertine slopes environmental zone - principally cactus

and mesquite. The surrounding plain belongs to the grassland and
stream margin subdivisions of the central valley steppe environmental
zone (MacNeish 1970). Today, "elotes" and tomatoes for the Mexico
City market are grown in irrigated fields on the plain. San Pedro is a

multicomponent site first occupied during the early Palo Blanco phase
(ca. 150 B. C. to A.D. 200). The excavated structures date from the



Fig. 20. Site Tr 205, San Pedro (Upper photo) aerial view of site

showing location of excavations 1 and 2; (lower photo)

excavation 1, stage A, stone walls were erected during

subsequent stages.
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re-occupation of the site during the early Venta Salada subphase (VOO-

DOO A.D. ). Only a low ridge south of the main promontory was oc-
cupied at this time (1 on fig. 19, upper).

Three main, stratigraphically superimposed construction

stages are recognized. Construction stage A consists of at least three
room complexes arranged around a large open patio. The building

materials employed include uncut stone slabs, adobe, stucco, wood,
and fill consisting of stone and refuse.

Building was begun with the construction of a level platform
on which all later structures were erected. The outcropping strata

dip slightly to the south and west. Around this core, a retaining wall

of large rectangular stone slabs set on edge was constructed. Behind
this retaining wall, fill of rock and refuse was added to form a level

platform. The fill is deepest along the eastern and northern margins
of the platform. Here the platform extends beyond the uppermost out-

cropping strata. To the southwest, bedrock is quite close to the sur-

face and little or no fill was needed (fig. 20, lower).

Once this platform was completed, construction of the first

buildings was begun. Courses of adobes were laid out according to the

final plan desired. Where bedrock was near the surface, the courses
of adobe were laid down directly on the thin soil layer capping the bed-
rock. In other areas, the walls were built directly on the platform
fill. As the bedrock was not level, stones and refuse were placed be-
tween the adobe walls until a level surface was created. A thick stucco
floor was laid down directly on the fill. The adobe walls were carried
up to the desired height and covered with stucco.

The earliest and the principal room complex (figs. 20, lower;

21) consists of a shallow sunken patio surrounded on three sides by ele-

vated rooms. On the fourth side, the north, there is a long rectangu-
lar room which spans the width of the complex. The floor of this room
is at the same level as that of the patio. In the eastern end of this room
there is a raised bench or dais roughly 1. 7 meters square. The walls

and floors of the elevated rooms around the other sides of the patio

were almost completely destroyed by later construction. Just east of

this complex of rooms, we recovered a circular cut stone disk, a col-

umn element. This may indicate that there were broad doorways with

column supports in the exterior wall of the eastern range of rooms.
Aprons border the complex on the north and east. The apron on the

north is two meters wide. There is a step down from the apron to the

large, open patio. On the east, the apron is only 1. 4 meters wide.

Here also there is a single step down. The step is bordered by a nar-
row band of stucco. Beyond the stucco the floor is of hard-packed
earth. Flanking the step on the north is a large rectangular basin

(fig. 22, upper left). The exterior wall of the northernmost room of

the east range of rooms was reinforced by a low bench along its ex-

terior face. This buttressing may have been necessary as a result of

the wide doorway (2. 6 meters) leading from the north room onto the
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north apron. There is some reason to believe that a second set of

rooms at a slightly higher level may have backed upon those along the

east side of the sunken patio. This open patio was drained through a

small floor -level opening in the south wall (fig. 22, upper right). The
north room and the north apron were separated by a low rounded ridge

across the doorway.
The large rectangular basin flanking the east step on the

north has an elevated lip twenty centimeters above the level of the

ground. The interior depth of the basin is seventy centimeters. This
basin is attached to the exterior wall of one room of a set of three

rooms off the northeast corner of the previously described room com-
plex. That these rooms and the basin were added later is indicated by
their different axis, by the manner in which the apron along their east

side was patched onto the north apron, and by the difference in the ele-

vation of the base of the basin and the east step. In spite of its later

construction and its attachment to this second complex of rooms, we
believe that the basin was meant to be associated with the main room
complex.

The only other stage A structure excavated is what appears
to be a long gallery along the western edge of the hilltop. This build-

ing apparently had a solid back wall and pier supports rather than a

solid front wall.

Stage A structures underwent a series of modifications and
additions prior to their abandonment. These modifications are indicated

by diagonal lines on figure 21. One room was completely sealed; a

second room was partially sealed and used as a refuse dump; a shallow
rectangular basin was intruded through a wall; the deep basin flanking

the eastern step was partially filled with refuse; a large rectangular
room was added; finally, several small fires were built on room and
patio floors.

The small fires and piles of refuse would seem to indicate

a residential use of the structures at this time, perhaps by squatters

who moved in after the buildings were abandoned. Certainly, the walls
built by these last occupants were not of the same quality as were the

original walls.

As to the original function of the stage A structures, we are
uncertain. The arrangement of rooms around a sunken patio and the

raised bench in the north room are reminiscent of structures 66, 152,

10, and 162 at site Tr65. We believe that these structures served a

residential function. There are a number of features, however, which
suggest perhaps a more public function. The principal complex appears
to be much more open, especially if there were wide doorways in the

exterior east wall. The simple step across the entire east side of the

same complex is another feature giving the buildings a more open,

public feeling. Until our analysis of the materials recovered is more
complete, there is little more to be said about possible functions of

the structure.



patio and covered drain;

(lower left photo) flexed in-

fant burial on stage A floor; (middle right photo) excava-

tion 1, stage C; (lower right photo) excavation 2, stone

slab lined cist with multiple extended burials.
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Shortly after the buildings were abandoned and before the

floors and walls had deteriorated badly, the standing adobe walls were
toppled inward to form a raised platform on which the single structure
of stage B was constructed. This structure (fig. 23, upper) was a

simple rectangular affair with adobe walls which were covered with
stucco as was the floor. There were two internal walls partially set-

ting off two areas from the main room. The doorway must have had a

raised threshold since we found no break in the remaining wall stubs.

The third and final construction stage, stage C, was built

in the following manner (fig. 22, middle left; 23, lower). Stone walls
of large slabs were built along the exterior of the north, the east, and
the west walls of the stage B structure. Another stone wall was
placed across the center of the stage B structure. Still another was
built south of the south wall of the stage B structure. Finally, an "re-
shaped stone wall was placed east and south of the stage B structure.

Within the inner rectangle formed by these stone walls, adobe walls
were constructed. A small amount of fill was added and a stucco floor

laid down. Outside the inner rectangle but between the stone walls,

fill was added to the top of the wall. This formed a raised apron
around three sides of the rectangular room. The only internal room
division was an "L"- shaped wall much like in a modern efficiency

apartment. The function of the structures of the two final stages is

unknown.
The only other activity at the site, prior to the arrival of

"saqueadores" and finally ourselves, was the burying of an effigy censer
in the soil covering the northeast corner of the final structure.

A second smaller excavation was conducted at site Tr205
by Pat Stein (fig. 20, upper) on the southwest slope of the main hill.

On the basis of our surface collection, we suspected that a test pit in

this area might yield a good sequence of Classic and early Postclassic

ceramics. A relatively flat spot was chosen and a two meter square
pit was begun. Human bone began to appear at approximately forty

centimeters. As the pit went down, it became apparent that there was
a simple, slab-lined cist with a number of burials. In order to com-
pletely expose the rectangular cist, the excavation was extended an

additional two meters to the south. The burials within the cist were
anything but simple (fig. 22, lower right). The cist had been reused
for burials several times. The last two individuals had been interred

in an extended position on their backs. The last burial was placed

directly upon the previous one. Earlier burials had been pushed to the

two ends of the cist resulting in a jumble of long bones and skulls.

Vessels with the burials included examples of El Riego Gray and Thin
Orange.



Fig. 23. Site Tr205, excavation 1, stage B (above) and stage C (below).
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EXCAVATION: SITE Tr62

Site Tr62 (Coxcatlan Viejo or Sansuantzi) was the location

of the early Colonial "cabecera" of Coxcatlan. The site is located im-
mediately east of the present town of Coxcatlan (fig. 24). Most of the

site occupies a series of steep ridges between the Arroyo Soyolapa and
the Arroyo Atempango. Areas of Late Postclassic occupation also

occur on the north bank of the Soyolapa east of Coxcatlan and south of

the Atempango around the abandoned hacienda of Atempango. The area
covered by the site is approximately one square kilometer (100 hectares
or 247 acres). Not all of this area was continuously occupied. Occu-
pation tends to have concentrated on the terraced ridge slopes and in a

narrow band of gently sloping land between the foot of the ridges and
the Arroyo Soyolapa.

The site lies within the alluvial slopes or thorn forest en-

vironmental zone. Until about twenty years ago, the area was un-
disturbed except for people herding their goats, cutting firewood, or
looking for archaeological objects to sell. About twenty years ago, the

land was divided among several "ejidatarios" and began to be farmed.
Subsequent plowing, artificial terracing, and the construction of irri-

gation canals have severely damaged the site. For example, in late

May 1972, an "ejidatario" completely leveled a two meter high mound
of uncut stone set in adobe mortar so that he would no longer have to

plow around it. Destruction would have been even greater except for

the fact that the water supply is erratic and the fields are not planted

each year.

The site occupies an excellent natural defensive position.

To the east are the high mountains. To the north and northeast there

is a high, easily defended ridge line. To the south, the barranca of

the Arroyo Atempango is quite deep and the ridge line extending south-

west from group H (fig. 24) overlooks the barranca. The single weak
point is a gap approximately half a kilometer wide through which the

Soyolapa channel passes. It is possible that the channel of the Soyolapa
was originally further north (It may have occupied the bed of the first

seasonal stream north of the present channel as indicated on fig. 24.

)

and joined the present channel south of the present plaza of Coxcatlan.

If this were the case, the barranca of the Soyolapa would have com-
pletely closed the gap. In addition, the Soyolapa would have provided

a permanent source of water within the defensive perimeter.
Immediately across the barranca from Coxcatlan, the site

continously occupies a series of low ridges and intervening valleys.

As one moves uphill to the east, the ridges become steeper and the

intervening barrancas of small seasonal streams become quite deep.

Here the occupation is limited to the ridge line and terraces along the

sides of the ridges. The steeper inclines are unoccupied.

The site is divided spatially by the occupied ridges and the



Fig. 24. Site Tr62, Coxcatlan Viejo.
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intervening barrancas. Taking advantage of this situation, letter des-
ignations were assigned the ridges and their associated cultural fea-

tures. If there were breaks in the occupation of a ridge line, separate
letter designations were assigned. For example, groups A, B, and C
refer to clusters of cultural features occurring on three ridges (A, B,
and C) that descend to the Arroyo Soyolapa. Groups D, E, and F
occupy a single ridge line south of ridge A. The lower groups (F and D)
are separated from each other and group E by saddles in the ridge

line. Groups G and H occupy two ridges south of the ridge of groups
D, E, and F. Some, but not all, of these groups have a consistency in

their structural composition which suggests that there may have been
social divisions of the community corresponding to the spatial divisions

necessitated by the topography.
Along the Arroyo Soyolapa at the foot of the ridges coming

down from the sierra, there are three large architectural groups. Each
consists of mounds of uncut stone arranged around a plaza. The plaza

and the mounds were constructed atop massive artificial terraces. The
largest of these architectural groups is located at the base of ridge A
(figs. 24 and 25, upper). The local name for the principal mound of

this group is Sansuantzi. Paredes Colin (1960:187) derives Sansuantzi

from San Juanito. The Spanish diminutive "ito" has been replaced by
the Nahuatl diminutive of respect "tzin" or "tzi" and the voiceless

velar fricative "j" (x) has become a voiceless alveolar fricative Ms Tt

(s). San Juanito was derived in turn from San Juan Evangelista, the

patron saint of Coxcatlan. Looting of the mound Sansuantzi is docu-
mented as far back as the mid 19th century (Paredes Colin 1960).

The size of the Sansuantzi mound and the fact that the name
has been applied specifically to that structure suggests the possibility

that the mound may have been the site of the earliest church built in

Coxcatlan. If this is the case, the church was built atop a pre-Conquest
mound using the pre-Conquest construction technique of setting uncut

boulders from the arroyo in a mud or adobe mortar. There is little

doubt that Coxcatlan at the Conquest was located across the Arroyo
Soyolapa from the modern town. Sometime early in the Colonial period,

the inhabitants were resettled across the barranca at the present site.

The present site of Coxcatlan is more level than the old site and there-

fore more suitable for a proper gridded town. Calipan and Teotitlan

del Camino were relocated in a similar manner. If we are lucky, there

may be archival evidence attesting to these relocations. The present

church in Coxcatlan was probably built in the 16th century. It may
have been built to replace an earlier church across the barranca. Al-

ternatively, the present church may be the original church and only a

shrine may have been built on Sansuantzi to purify the mound which
had been the center of pagan rites.

Sansuantzi occupies the eastern side of a large elevated

plaza. A long, low platform mound runs the length of the northern
side of the plaza. There are four badly looted mounds along the



Fig. 25. Site Tr 62. (Upper photo) aerial view of site showing the

location of excavations 1, 2, and 3; groups A and B; and

Sansuantzi; (lower plate) operation 2, burial vessels con-

taining ash and burned bone.
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northern edge of the plaza. These mounds overlook the Arroyo
Soyolapa. Two test pits, excavated by Doelle and Stein during the 1971

season, were located in the plaza area just west of Sansuantzi. These
pits revealed that at this point there is over three meters of fill be-
neath the plaza floor. Further west, the fill is undoubtedly deeper.

There was little cultural material in this fill. Significantly, however,
a small number of Texcoco Black-on-Red and Texcoco Black and
White-on-Red sherds were included in the fill (56 sherds; 0.9% of

total). Excavations during the 1972 season yielded Texcoco Black-on-
Red sherds from the fill of all three terraces excavated. We believe

that the presence of trade wares from the Valley of Mexico in the fill

of all of the terraces tested has important implications for the history

of Coxcatlan.

Immediately north of the Sansuantzi group and at a lower
level, there is a second complex of two mounds facing one another
across a small plaza. Both of the mounds have been badly looted.

The mound on the north has been so badly damaged that it appears to

be two mounds on a single platform. Still further northeast, there is

a third complex of mounds arranged around a plaza (See B in fig. 25,

upper. ). This complex consists of two long rectangular mounds or

platforms along the eastern and northern sides of a plaza, and a series

of three small mounds along the western side. As was the case in the

Sansuantzi group, there is no mound along the southern side of the

plaza. In 1971, there were two small stone mounds southeast of the

eastern platform mound. By June 1972, both had been destroyed.

In addition to the three mound -plaza complexes along the

Arroyo Soyolapa, there are seven complexes located on the ridges.

These complexes are at the core of the lettered architectural groups
described above. The group B complex consists of two mounds about

1. 5 meters high facing one another across a small plaza. In groups
A, H, and E, there is a single mound set in a small plaza at the core.

In group F, the core is a small plaza with low platforms rather than

mounds. The most complex of these mound groups is that of group D.

Here two mounds approximately three meters high face one another

across a small plaza. There is a low mound in the center of the

plaza between the two larger mounds. A low platform runs the length

of the plaza on the south. There is no structure on the north. The
seventh mound-plaza complex is located further down the ridge to the

west of group H.

During the 1971 field season, an intensive systematic surface

collection was made along the Arroyo Soyolapa, on most of the terraces

of ridges B, A, and G, and on the terraces of ridge D, F, E above the

group D plaza. The area collected comprizes approximately one half

of site Tr62. The rest of the site will be collected at the beginning of

the 1973 season. Preliminary counts are available for the areas
collected and some tentative interpretations of the results can be
offered.
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There are differences in the distribution of artifacts and
ceramics within and among the seven lettered architectural-ridge

groups collected. In all, we collected a total of 47,413 potsherds in

our systematic, intensive survey. This collection may be compared
with the general surface collection made by Frederick Peterson in the

1960 f

s for the Tehuacan Archaeological-Botanical Project (33,714 pot-

sherds). Our collection contains a higher percentage of El Riego Plain,

El Riego Polished, El Riego Gray, Teotitlan Incised, Coxcatlan Red,
and Coxcatlan Gray than does the collection of Peterson. Peterson's
collection, on the other hand, has a higher percentage of Coxcatlan
Striated Buff, Coxcatlan Polychrome, Coxcatlan Red-on-Cream,
Coxcatlan Black-on-Orange, and Coxcatlan Red-on-Orange. In general,

our 1971 collection appears earlier than that of Peterson. A number of

factors may account for this difference - (1) progressive destruction

of the site may have exposed earlier deposits; (2) Peterson's workmen
may have collected more of the decorated potsherds which catch one's

eye; (3) different areas of the site may have been surface collected.

We were interested in the distribution of exotic wares since

we assumed that classes of higher rank would tend to monopolize im-
ported vessels. The number of exotic potsherds in each lettered group
was expressed as its percentage of all sherds in order to facilitate

comparison. The total sample size was broken down as follows: group
A - 13,874; group B - 19,725; group D - 393; group E - 8,339; group F -

778; group G - 3,985; group H - 49. As might have been expected,

group A had a much higher percentage (12. 3%) of exotic sherds than did

any of the other groups (group B - 8. 0%; group D - 5. 6%; group E -

5. 4%; group F - 4. 2%; group G - 5. 9%; group H - 8. 2%). If we eliminate

group H with its small sample, there appears to be an inverse relation-

ship between the distance from the site center along the Arroyo Soyolapa
and the number of exotic sherds. Do differences in the distance of

residences from the site center correspond to differences in the social

distance between the occupants? The distribution of exotic wares
suggests that this may be the case.

The imported pottery was broken down into three categories

on the basis of its origin. These categories are (1) the Valley of Mexico,

(2) the Gulf Coast, and (3) "Cholula Polychrome". The third category

probably includes pottery from both northern Puebla and the Mixteca
Alta. An examination of the distributions of these three categories

reveals that the percentage of imports from the Gulf Coast and
"Cholula" do not vary greatly from group to group with the exception

of group H with its small sample. The difference between group A and

the other groups is in the very high percentage of Valley of Mexico
imports in group A. The percentages of Valley of Mexico imports are

as follows: group A - 10. 4%; group B - 6. 7%; group D - 5. 1%; group

E - 3. 8%; group F - 3. 2%; groups D, E, and F - 3. 8%; group G - 3. 9%;
group H - 0. 0%. Again, as one moves away from the center of the site,

the percentage of imported wares declines. Above, it was suggested
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that this difference may reflect social distance. Another possibility

not completely discarded is that the difference may be chronological
and reflect the passage of time and the shrinking of the population.

The great bulk of the Valley of Mexico imports consist of

Texcoco Black-on-Red and Texcoco Black and White-on-Red (10. 1% of

total sample). Small quantities of Texcoco Moulded (0. 2% of total

sample) and Aztec Black-on-Orange (0. 1% of total sample) also occur.

Because of the small sample of both of these wares, little can be said

about their distribution. Both occur in all of the groups for which we
have large samples.

The sample of locally made, decorated ceramics is small
but reflects in general the pattern of the imported ceramics, a greater
concentration near the center of the site. 93. 9% of the Coxcatlan
Polychrome sherds was recovered from groups A and B (Groups A and
B have 71. 2% of all pottery. ). The remaining 6. 1% was recovered from
group E (Group E has 17. 7% of all pottery. ). The number of all locally

made, decorated wares on each ridge expressed as a percentage of the

potsherds on the ridge is as follows: group A - 1. 5%; group B - 0. 6%;
group D - 0. 0%; group E - 1. 1%; group F - 1. 2%; groups D, E, and F -

1. 0%; group G - 0. 2%; group H - 0. 0%.
Forty-seven mold-made spindle whorls were recovered.

The distrubution of these are as follows: group A - 8 whorls, 17. 0% of

total number of whorls, 5. 8; group B - 19 whorls, 40. 4% of total num-
ber of whorls, 9. 7; group E - 17 whorls, 36. 2% of total number of

whorls, 20. 3; group G - 3 whorls, 6. 4% of total number of whorls, 7. 5.

The third figure represents the number of spindle whorls per 10,000
potsherds. Spindle whorls occur in four groups, are more numerous
in groups A and B, and are much more concentrated in group E.

103 obsidian cores were recovered. In itself, this number
of cores from a single site is significant. During the four years of the

Tehuacan Archaeological-Botanical Project, only 41 fine cores and 64

core fragments were recovered in both excavation and surface collec-

tion. Of this total (105), forty (39%) were recovered from the surface
of four sites (Trl-6, Tr75-6, Tr204-12, and Tr57-16). Three others

were from the surface of Tr62. The spatial and chronological distri-

bution of these sites suggest the possibility that the production of ob-

sidian blades from polyhedral cores was centered in one or two sites

within the Valley at any one time. At the time of the Conquest, these

sites were Tr62, Coxcatlan Viejo, and Trl, Tehuacan Viejo. Control

of the distribution of obsidian seems to be centered in two of the three

centers in the Valley which probably had "tlatoque" lineages. No cores
are reported from the third, Teotitlan del Camino (Trll5A).

The distribution of obsidian cores within Tr62 is as follows:

group A - 45 cores, 43. 7% of total cores, 32. 4; group B - 34 cores,

33% of total cores, 17. 2; group E - 17 cores, 16. 5% of total cores, 20. 3;

group G - 7 cores, 6. 8% of total cores, 17. 6. The third figure repre-
sents the number of obsidian cores per 10,000 potsherds. Again, the
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greatest concentration is in the center of the site around group A. Ob-
sidian blades and flakes are also concentrated in group A (41. 7% of all

obsidian blades and 52. 7% of all obsidian flakes).

The highest concentrations of manos and metates are also
in group A which has 50. 8% and 55. 0% respectively. The percentage
of the total number of manos in each of the other groups is as follows:

group B - 23. 1%; group D - 1. 5%; group E - 4. 6%; group F - 6. 2%; and
group G - 13. 8%. The percentage of the total number of metates in

each of the other groups is as follows: group B - 30. 7%; group D - 0. 5%;
group E - 6. 3%; group F - 1. 1%; and group G - 6. 3%.

Within each of the groups, artifacts are not randomly distri-

buted but are concentrated in a small portion of the area covered by the

group. For example, twenty-one of the forty-five obsidian cores from
group A are concentrated in an area just below and north of the

Sansuantzi complex. In this same area, the ratio of obsidian flakes to

blades is high, suggesting that the production of blades may have been
taking place in this area. In a smaller portion of this area north of

Sansuantzi, there was a concentration of manos and metates. Five of

the eight obsidian projectile points were from the Sansuantzi plaza and
the area to the north.

In group B, the projectile points (6 of 8) and the obsidian

cores (29 of 34) were concentrated around the lower plaza along the

Soyolapa. Twenty of the cores were recovered from a series of small
terraces between the plaza and the bank of the arroyo. As in group A,
obsidian knapping was concentrated near a major plaza and mound com-
plex. In both groups A and B, the mold- made spindle whorls are widely

distributed with only a single concentration on terrace 45 of group B
( four spindle whorls). Coxcatlan Striated Buff occurs in both groups
A and B. The only concentration is on two adjacent terraces in group
B. 2. 6% (44) of the potsherds from terrace 198 and 5. 3% (13) of the pot-

sherds from terrace 213 are Coxcatlan Striated Buff. These percentages
are comparable to those from the excavation of structure 162 at site

Tr65, a structure that was certainly a pottery workshop. Concentrations

of metates (13. 8% of total from ridge on terrace 213) and manos (26. 7%
of total from ridge on terrace 187) occur on widely separated terraces
of group B.

Groups D and F have no noticeable concentrations of artifacts.

In group E, eleven of the seventeen mold-made spindle whorls occur on

the slopes beneath terraces 78, 71, 73, and 103. On the slopes beneath

terraces 70 and 71, there were concentrations of Coxcatlan Striated

Buff sherds. Finally, on the slopes below terrace 103, there was a

concentration of obsidian artifacts - five cores (33.3%), one projectile

point (33. 3%), one ear spool, and 20. 1% of the blades.

In group G, there was a single concentration of obsidian ar-

tifacts on two adjacent terraces (171 and 172). These two terraces

yielded four of the seven cores, fifty-three of the two hundred thirty-

four blades, and one of two projectile points. There was also a high
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flake to blade ratio. Overlapping this concentration of obsidian arti-

facts, there was a concentration of manos and metates on terraces 164,

170, and 172.

During the 1973 season, we will extend our intensive, sys-
tematic surface collection in an attempt to locate additional concentra-
tions of artifacts. In addition, we will undertake the excavation of some
of the terraces on which we have discovered concentrations of artifacts.

The analyses of materials recovered from the survey and the planned
excavations will allow us to pinpoint areas of specialized production
activities.

During the 1972 season, three separate excavations were
undertaken at site Tr62. All of these excavations (Operations 1, 2, and
3) were located on group A terraces above the Sansuantzi mound (figs.

24; 25, upper). The first excavation (Operation 1) was located at a

point where the trail to the "rancheria" of Pala had badly eroded ter-

race 130 exposing three superimposed floors. The horizontal extent of

the excavation was limited. Although the uppermost strata were ex-

posed over an area of thirty square meters, only eight square meters
were taken down to bedrock. The primary objective of this excavation
was to obtain sealed stratigraphic samples of pottery from beneath the

exposed floors. We succeeded in obtaining small samples from be-
neath five superimposed floors. Preliminary counts are available on a

portion of the material recovered. 1. 7% (43) of the sherds tabulated so

far are Texcoco Black-on-Red. These sherds occur beneath all but the

lowest of the five floors. The sample from beneath the lowest floor,

however, is relatively small - 225 potsherds.

The second excavation (Operation 2) was conducted on ter-

race 132. Approximately 115 square meters were exposed. The exca-

vation was begun under the direction of Lawrence Remmel and was
completed by the author. The plan of the excavation (fig. 26) is incom-
plete for the northern section. In this area, the floors were very close

to the surface (less than twenty centimeters deep) and badly preserved.

The poor preservation and the superimposition of at least four different

floors directly on top of one another have made their interpretation

difficult. The interpretation has also been made more difficult by the

intrusion of numerous burial pits through the floors (figs. 25, lower;

27, upper). An interpretation of this area will be presented in a sub-

sequent report.

The southern portion of the excavation revealed an extremely
interesting complex of rooms around a small patio (number 2 in fig. 26).

The floor of this patio is approximately one meter below that of the

rooms in the area to the north. The single dark line north of rooms 3

and 4 in figure 26 represents the southern edge of the higher terrace.

The lower complex of rooms has been badly eroded along its western
side where there is a sharp drop of five or six meters to the terrace

below. Exactly how much of the complex has eroded is impossible to

determine without extensive excavations on the terrace below. Along





Fig. 27. Site Tr 62, operation 2. (Upper photo) flexed burial in-

truded into upper terrace wall: (lower photo) flexed burial

on axis beneath patio floor.



First Annual Report 75

the eastern side of the complex, room 5 was built almost up against

the base of the west wall of the terrace above (D). South of the lower
complex, the terrace has been so badly eroded that it is doubtful that

any structures have been preserved.
There are four rooms (1, 3, 4, and 5) arranged around three

sides of patio 2. Only one of these (5) opens onto the patio. A second
very small room (4) may open either onto the patio or room 3. Rooms
1 and 3 were entered from the west. Little cultural material was
found on the floors of these rooms. From the northeast corner of the

floor of room 1, fragments of two painted, god effigy figurines were
recovered. In the fill of room 4 there were mano and metate fragments,
but these were not found lying on the room floor. Room 5 was raised
one meter above the plaza floor. Access from the patio was by a stair-

way with very high risers. The room (5) was elevated above the patio

floor and the floors of the other rooms as though to create a visual fo-

cus. Because of the length of the patio (8 plus meters), however, it

would have been impossible for anyone on one of the lower terraces to

have seen into the room.
Access to room 5 was through a doorway almost two meters

wide. The center axis of the room is almost exactly east-west. (See

figures 26 and 28, upper. ) On the center axis of the room and partially

blocking the doorway, there were two features. One (A) was a circular
feature which resembled the base of a circular column. Upon excava-
tion, however, feature A was found to be a shallow, circular basin (52

centimeters in diameter) raised slightly above the level of the floor.

Immediately east of feature A was feature B, a solid cube 52 centimeters
by 44 centimeters and 25 centimeters high. The core of feature B was
stone set in adobe. Over this core there was a coating of red painted
plaster. Abutting the east wall of the room and still on the center axis
were two raised platforms (C). The lower platform was 148 centimeters
by 128 centimeters and 10 centimeters high. The upper platform was
smaller than the first (76 centimeters by 28 centimeters and 7 centi-

meters high) and rested on top of it. Together, the two platforms form
a raised dais. No cultural material was found on the floor of the room.

An excavation four meters by two meters was made beneath
the floor of patio 2 near its western edge. The excavation was made to

determine whether there had been any earlier construction stages and
to obtain a pottery sample from beneath the floor. A second lower patio

floor was found almost immediately beneath the upper. The north wall
of this excavation lay along the central axis of room 5 and patio 2. Half
in our excavation and half in the north face of the excavation, we en-
countered four flexed adolescents or younger burials (fig. 27, lower),
and a single covered vessel containing ash and burned bone.

In the excavation of El Riego Cave (Tc35), a structure almost
identical to room 5 was exposed (MacNeish personal communication).
On the cave floor near the structure there were a number of god effigy

fragments, and intruded into lower strata from the floor level of the



Fig. 28. (Upper photo) Site Tr 62, operation 2, room 5; note raised

dais, square "altar", shallow circular basin, and front

wall of terrace above; (lower photo) Tlapilco salt industrial

site, "calentador" to left and two "salineras" to right,

poles for breaking up the salt crust.
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structure there were several flexed burials. We believe both room 5

and the structure in El Riego Cave to have been shrines. Seated on the

raised platform there would have been one or more god effigies. Since
the sacrifice of animals was usually a part of every ritual and human
sacrifice was often practiced (Nicholson 1971:432; PNE IV:217), it is

possible that the rectangular block (B) was a sacrificial altar and the

basin (A) was designed to receive blood or to burn incense to the god
or gods. An analysis of the burials from in front of the shrine will be
interesting. Could they have been sacrificed? Or could they have
been women who had died in childbirth and been buried in a shrine or
temple (See Ruz 1968:70, 76. )? The adult burials from El Riego include

both females (8) and males (3) according to Anderson (1967:91-92).

Operation 3 exposed approximately 112 square meters of

terrace 61, the first large terrace above the Sansuantzi mound, and
approximately 64 square meters of a smaller terrace south of terrace
61. The preservation on both terraces was poor as a result of years of

successive plowing. On the lower terrace, we were able to follow a

stucco floor which occurred in widely scattered patches. Against the

upper terrace wall, a stairway and portions of two rooms were exposed.

Both rooms overlay the stucco floor which we had been able to trace

over most of the lower terrace. This terrace was abandoned prior to

the abandonment of the upper terrace (61). East of the stairway and
against the upper terrace wall, there was a shallow midden of refuse

which had been thrown over the side of the upper terrace. The lower
terrace had been abandoned some time before this was done and a ste-

rile layer of earth several centimeters thick had accumulated on the

floor. The refuse consists primarily of potsherds. A very high per-
centage of these are imported wares. One type which occurs frequently

is Texcoco Moulded. The sherds of this type are from large ladle cen-

sers with hollow handles. Also included in the refuse are very large

blades of gold-green obsidian and one copper "needle". It was my im-
pression at the time of the excavation that this refuse contained a much
higher percentage of exotic items than did any of our other excavations.

It will be interesting to see if our analysis bears this out.

The excavation of terrace 61 revealed three probable con-

struction stages. The uppermost stages were preserved over a very
small area. The earliest stage was the only one which had been pre-

served over any significant area. It too has been damaged by plowing.

Portions of five large rooms were exposed. Until this stage has been

more fully exposed and the material from the floors analyzed, there is

little to be said about the architecture or the possible functions of the

rooms. In general, however, the rooms and the round column supports

are larger than those of any structures at sites Tr65 and Tr205.

»
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EXCAVATION: SITE Tr 83

Between June 27 and July 12, Paul Healy excavated a portion

of a badly destroyed structure at the hilltop village Tr83 overlooking

the Rio Tilapa. Much of the structure had been destroyed by the bull-

dozing of a road cut and a modern house site (The house was never built

although the site was prepared. ). Further damage had been done by
looters. Excavation was hampered by nightly visits from the residents

of Tilapa. The owner of the ejido parcel even went so far as to remove
the circular stone column elements uncovered in order to "protect

them from thieves who might carry them off". In spite of these hin-

drances, Healy was able to establish the fact that there were three

construction phases and to obtain ceramic samples from each. The
best architectural information was obtained for the second stage.

The primary architectural unit of the second stage was a

long rectangular enclosure approximately 9. 46 meters by 4. 32 meters.
The central portion (5. 75 meters by 4. 25 meters) of the enclosure may
have been open to the sky. Flanking this central portion, there were
two rooms. The floors of these rooms were at the same level as that

of the central area. The south room was 4. 25 meters long by 1. 6 meters
deep. Part of the west end of the room was set off from the central

area by a short wall. Access to the central area was through a wide
doorway (approximately three meters) with two circular column sup-

ports. The room flanking the central area on the north was approxi-
mately 6 meters by 1. 5 meters. Access was through a wide doorway
(4. 75 meters) with two column supports (fig. 7, lower). In the west-
ern end of this room and separated from the central area by a short

wall was a low dais 1. 3 meters by 1. 4 meters. Short sections of ce-

ramic tubing from outside the walls of these rooms suggest that they

had flat roofs of pole and beam construction with ceramic drain pipes.

Limited excavation outside this rectangular enclosure in-

dicated that it was flanked on the north and the south by additional

rooms. East of the enclosure, no rooms were discovered; and, to the

west, stage two was destroyed. The room to the south had a narrow,
low bench along its north and east walls. God effigy censers ("xantiles"),

found in the fill and on the room floor, had probably been placed on
this bench. This is comparable to the situation in structure 66 at site

Tr65. A piece of a green obsidian ear spool was also found in the

northeast corner of this room.

EXCAVATION: FORTIFIED SITES
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Twelve fortified sites have been reported for the Tehuacan
Valley during the Postclassic (MacNeish 1970). Of these, nine are
within the area controlled by Coxcatlan in 1580 (sites Tr57, Trl85, Trl26,

Trl29, Trl39, Tr80, Trl07, Tr78, and Tr94). These sites are partic-

ularly interesting since most appear to occur in strategic positions a-

long the 16th century boundary between Coxcatlan and Teotitlan del

Camino. It appeared as though an analysis of the distribution of forti-

fied settlements through time and their ceramic affiliations might en-

able us to delimit the political boundary or boundaries between
Coxcatlan and Teotitlan del Camino prior to the Conquest.

Visits to sites Trl29 and Trl39 in 1971 convinced me that

there were no fortification walls at these sites. By a fortification wall,

I understand a free standing wall partially or completely enclosing an

area and of sufficient height to impede entry from the outside. All of

the walls which I observed at sites Trl29 and Trl39 appeared to be plat-

form retaining walls. In addition, what had originally been interpreted

as a wall around site Tr57 is almost certainly the eroded remains of a

fossilized irrigation canal. Aerial photographs taken in 1972 revealed

that at one point a large section of this fossilized canal was removed to

permit the passage of a second later canal. These observations raised

the question whether any of the "fortified" sites actually had fortification

walls.

As part of the hamlet resurvey, two "fortified" sites (Trl26

and Trl29) were re-examined by Paul Healy. Short trenches were ex-

cavated across the presumed fortification walls. In each case, a second

parallel wall was found approximately one meter behind the wall visible

on the surface. The two walls of each set were of approximately equal

height. The number of courses would vary from one course to several,

poorly defined courses, depending on the size stone employed. At both

sites Trl29 and Trl26, the outermost wall was only one course high.

The walls were constructed of uncut stones. Behind each wall a fill was
placed to the height of the top of the wall. At site Trl29, small stones

were placed between the walls. At site Trl26, the fill consisted of

Classic refuse. Atop the refuse and at the level of the top of the wall,

there was a shallow, dense stratum of Postclassic refuse suggesting an

occupation layer. At site Trl29, a portion of an adobe wall was found

on the stone fill. A brief examination of the hill slopes below these

walls failed to locate any large quantities of boulders or rubble that

might have fallen from a large wall.

The data from these sites are consistent with the platform

retaining wall hypothesis. The construction of these walls is quite sim-
ilar to the walls of Postclassic platforms excavated at sites Tr65 and

Tr62. Indeed, similar construction techniques are still employed to-

day. A modern house platform constructed in this manner occurs on

the eastern slope of the hill atop which site Trl26 is located.

Of the nine "fortified" sites reported in the Coxcatlan area,

three definitely do not have fortification walls (Tr57, Trl26, and Trl29).



80 Coxcatlan Project

Two of the others which I have personally visited (Trl39 and Tr94) prob-
ably do not have fortification walls. For the remaining four, the sur-
vey data is ambiguous. Two (Trl07 and Tr78) do not seem likely to have
had fortification walls. In the case of a third (Tr80), two very large,

high, truncated pyramidal structures are described. These may be nat-

ural outcrops modified for defense. In the case of the fourth (Trl85),

there may be a fortification wall. During the 1973 season, these four
ambiguous cases will be re-examined.

Although fortification walls now appear to be rare in the

Coxcatlan area, sites are often located atop hills and ridges in easily

defensible locations. Defense may have well been a crucial considera-
tion in site selection. Most of the modifications of these hilltop and
ridge top locations, however, appear to be attempts to create flat living

space rather than to be defensive works.

EXCAVATION: TEST PITS

In addition to the excavations described above, three addi-

tional sites were tested by small excavations during the 1971 season.

The purpose of these excavations was to recover stratified Classic and
Postclassic components. Richard Peterson excavated a pair of two
meter squares at site Trl80 and a single two meter square at site Tr84.
Doelle excavated a pair of two meter squares at site Tr42. None of the

test pits produced a nice series of stratified components as we had
hoped. At both sites Trl80 and Tr84, the Postclassic material on the

surface overlay a fill with Classic material. In the test pits at site

Tr42, early Postclassic material had been washed down from some-
where upslope and overlay a Classic period stratum. As our analysis

of the ceramics recovered from various sites progresses, these com-
ponents will be useful in piecing together a more precise relative

chronology.

SALT PRODUCTION

. . [within the jurisdiction of Coxcatlan] there

are many salt production sites from which a

minimum of four or five thousand 'fanegas' of

salt are produced each year. The greatest part

of this salt is carried to the mines of Pachuca,
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Tasco, Temazcaltepeque, and Zultepeque. . . (PNE
V:52-53)

". . . the production of salt is the principal indus-

try of the native population [of Coxcatlan]. In this

manner they produce their income, subsist, and
pay their tribute. . . (PNE V:53)

MA large quantity of very good salt is collected in

[San Gabriel] Nextepec and its district. This salt

is carried to the mines of Tasco, Zacualpa, and
Pachuca. . . In addition, a large quantity of this

salt is consumed in the Mixteca and in the cities

of Mexico, [Puebla] de los Angeles, Tepeaca,
Cholula, and Tlaxcala. (PNE IV:228-29)

"Their trade is to make salt and to barter it.

This trade brings the inhabitants the provisions

that they need. (PNE IV:229)

"Much salt is collected in Nanahuatipac, as re-

ported from Nextepec. (PNE IV:230)

With the exception of land and water, salt was the most val-

uable natural resource of the Tehuacan Valley in the second half of the

16th century. Salt was the basic commodity in exchange systems which
included both raw materials and manufactured goods and which included

localities as far away as Guatemala and Pachuca, north of Mexico City.

The large number of Venta Salada phase salt production sites and their

wide distribution indicate that salt production was also a basic industry
in the Postclassic. During the 1972 season, William Doelle began a re-
survey of Postclassic salt production sites and conducted small excava-
tions at three of these in an attempt to answer questions about the

sources of the salt, the methods of production, and changes in the

amount of salt produced during the Postclassic.

In large part, the distribution of salt production sites within

the Tehuacan Valley is determined by the distribution of the Tehuacan
Formation (fig. 29). This formation, consisting of

M
. . . lagoonal sedi-

ments rich in saline material, in particular fibrous gypsum. .
. " (Brunet

1967:70), was deposited when the Tehuacan Valley was still occupied by
an arm of the sea. In part, the formation is contemporary with the

Huajuapan Formation. The Huajuapan Formation . . derived from the

extensive erosion of new mountain chains. .

. " (Brunet 1967:71) and laid

down as a lateral facies is believed to be of Eocene through Oligocene
date. Subsequently, both formations were overlain by the Mio-Pliocene
Cerro de la Mesa Formation, consisting of lacustrine sediments, pri-

marily travertine. This latter formation was deposited subsequent to



Fig. 29. Tentative geological map of the Tehuacan Valley. Note
especially the distribution of the Tehuacan Formation.
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the valley's isolation from the sea.

Between Tehuacan and Calipan, the Tehuacan Formation is

confined to the western side of the valley. The eastern side is domi-
nated by the contemporary Huajuapan Formation. Viewed from the air,

or a high point in the valley, this difference is readily apparent as the

soils of the center and western side of the valley are buff in color while
those of the eastern side of the valley are reddish brown. South of

Calipan there are large outcrops of the Tehuacan Formation on the east-

ern side of the valley as well as on the western side. In fact, Coxcatlan
Cave, Abejas Cave, and Purron Cave all occur in Tehuacan Formation
outcrops surrounded by Quaternary deposits washed down the mountain
slopes. Parenthetically, the Tehuacan Formation is also largely re-

sponsible for the occurrence of the western travertine slopes environ-
mental zone and the dissected canyon environmental zone.

The large modern saltworks west of Tehuacan on the road to

Huajuapan de Leon, around San Antonio Texcala and Zapotitlan Salinas,

appear to be in an area dominated by Lower and Middle Cretaceous
marine deposits. The exact geological source of the salt in this area
is unknown to me.

Although the published 16th century documents make it abun-
dantly clear that salt was the Tehuacan Valley's key commercial com-
modity, they tell us almost nothing of the ownership of the "salinas" or

of the methods of production. On the basis of data from Tepeucila in

the Cuicatec, Eva Hunt suggests that salt production sites were owned,
and the production of salt was controlled by local "caciques" (1972:227).

Data on the distribution of salt and sources of salt are also so general
that they are of little use. Eventually, Eva Hunt's archival research
will fill these lacunae in our knowledge.

Coxcatlan' s salt production centered around the subject

towns of San Pedro Ontontepetl, San Geronimo Asuchitlan, and San Juan
Axuxco (See figure 2. ). The map accompanying the "Relacion
Geografica" of Coxcatlan depicts rectangular "pilas de sal". Archae-
ological evidence indicates that these "pilas" are shallow rectangular

solar evaporation pans and not the cylindrical "pilas" employed in the

Valley of Mexico in the washing of saline soil (Apenes 1943; 1944). The
best description of early Colonial salt production in Coxcatlan is that

of Motolinia. Freely translated, Motolinia (1956:157) states that

"There are also sources of excellent salt [in

Coxcatlan]. It is very interesting to see the

white springs that are continually producing
white veins. The water is taken from these

springs and thrown into small lime coated

"eras" where solar evaporation shortly re-

sults in the crystalization of salt.

"

In 1580, the "salinas" of Coxcatlan are said to have produced
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at least four or five thousand "fanegas" of salt annually. Much of this

salt went to the silver mines of Pachuca, Tasco, Temazcaltepeque, and
Zultepeque. Two years later in 1582, there is a record of eight hundred
"fanegas" of yellow salt being shipped in the month of May from the

Asuchitlan "salinas" to a Don Juan Frias Salazar in Pachuca (Paredes
Colin 1953:71). Salt was also used as a basic item of commerce and to

pay tribute assessments (PNE V:52, 53). Since salt does not appear in

the "Libro de las Tasaciones" as one of the items given in tribute to the

Crown by Coxcatlan (Gonzalez de Cossio 1952:149), it is possible that

the tribute referred to above was that extracted from subject towns by
the "cacique" of Coxcatlan.

Although Teotitlan del Camino did not produce salt, two of

its subject "cabeceras" - San Gabriel Nextepec and San Antonio
Nanahuatipac - did produce salt. Nextepec, the modern San Gabriel
Casablanca, is located across the Rio Salado from Teotitlan on the

western side of the valley. The salt of Nextepec and its subject town,

San Juan Calapa, was sent to the silver mines of Tasco, Zacualpa, and
Pachuca; to the cities of Mexico, Puebla, Tepeaca, Cholula, and
Tlaxcala; to towns in the Mixteca (Salt from Teotitlan del Camino has
been reported from the Mixteca towns of Guautla and Xocoticpague.);

and to Teotitlan del Camino, Huautla de Jimenez, and San Cristobal
Mazatlan. Salt does not appear as one of the items of tribute paid by
Nextepec to Teotitlan del Camino. Perhaps the inhabitants of Nextepec
received comestibles, cotton, and/or manufactured goods of cotton, and
such highland products as pine beams from Teotitlan, Huautla, and
Mazatlan in return for their salt. In order to be near their salt works,
the people of Nextepec did not live in a permanent town (PNE IV:222,

224, 227-29).

San Antonio Nanahuaticpac, the modern San Antonio
Nanahuatipac, was located south of Nextepec and across the Rio Salado

from Teotitlan del Camino. Salt was used by the inhabitants of San

Antonio to pay their tribute to the "cacique" of Teotitlan. Interestingly,

however, Teotitlan is said to depend on Nextepec for salt. This suggests

that we are dealing with two quite different systems of exchange. At
least some of the salt of Nanahuatipac circulated through one, the tri-

bute system, and the salt of Nextepec circulated through a second, a

system of commercial exchange. The apparent differences in the uses
to which salt was put in Nextepec and Nanahuatipac may reflect basic

differences in the economic structure of the two "cabeceras". Nextepec
grew some corn and beans but was largely dependent on its salt pro-

duction. Nanahuatipac, on the other hand, had a much broader economic
base, based on salt and large scale irrigation of farm land (PNE IV:

227-230). According to the "Libro de las Tasaciones", the son-in-law

of Melchior Castanon, the original "encomendero" of Nanahuatipac,

received five "cargas" of salt every eighty days as part of his tribute

(Gonzalez de Cossio 1952:258). Since Castanon himself had lived in

Puebla, it is doubtful that his son-in-law was resident in Nanahuatipac.
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Tribute was probably collected by the local "cacique" and "tequilatos".

Zapotitlan Salinas was an extremely important source of

salt in the Colonial period and today is the center of the most productive

"salinas" in the Tehuacan Valley. In the mid 16th century, Zapotitlan

was providing its "encomendero" with a "carga" of salt each day
(Gonzalez de Cossio 1952:611-13).

Archival research will greatly expand our understanding of

early Colonial salt production. Eventually, we should be able to trace

changes in the techniques of production and the amount of salt produced
from the early Colonial times to the present day. Accounts such as that

of Jose Zarate (as quoted in Mendizabal 1928:27) will enable us to bridge
the gap between the contemporary data of Gordon Drever and Doelle and
that of the early Colonial documents.

During the summer of 1970, Gordon Drever of Brandeis
University undertook a study of contemporary salt production in the

area around Zapotitlan Salinas and San Antonio Texcala. In order to

supplement Drever' s information on modern salt production techniques,

Doelle visited the "salinas" of Tlapilco west of San Gabriel Casablanca.
Much of the description of contemporary salt production which follows

is drawn from Drever' s notes with his kind permission. Drever is pre-
paring a more detailed report on his research.

Ownership of each "salinas" is private and in the hands of

single or multiple owners. The owners may work their "salinas", but

it is more common for them to hire either a day laborer for wages or

to hire someone to work for half of the yield. The Tlapilco works are

owned by people from San Antonio Nanahuatipac and worked for half of

the yield by men from San Gabriel Casablanca. The construction and
maintenance of the "salinas" requires a substantial capital investment,

and lack of capital was responsible for the abandonment of a number of

"salinas" around Zapotitlan. The men working the "salinas" rarely

live in the "salinas", but usually walk to work from their home in a

nearby town - Zapotitlan, Texcala, San Gabriel.

Around Zapotitlan, saline water is collected in deep circular

wells excavated in the bedrock. Today, the yellow-green water from
these wells is lifted by means of gasoline powered mechanical pumps.
In the recent past, the saline water was brought up by men using large

tins or ollas. For this purpose, there are circular stairways leading

down inside the wells in a spiral from the top of the well to beneath the

water surface. Since the introduction of gasoline powered pumps to lift

the water, the associated solar evaporation pans have increased in size.

In the Tlapilco area, natural springs are the source of saline water.

Water, lifted from the wells, is held in a storage tank before

being let into the evaporation pans. At Tlapilco, canals from the springs

lead to a holding tank or pond. From the storage tank where some
concentration probably occurs, the water is first introduced into the

pans called "calentadores" (fig. 28, lower). Here the earth particles

held in suspension are allowed to settle, forming a layer of mud on the
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bottom of the pan. This mud, and mud washed into the pans by rain,

are eventually removed with shovels. Some workers at the Tlapilco

works actually add earth to the saline water in the "calentadores" in

order to make the mixture "mas fuerte". This added earth is also

allowed to settle out and is removed from the pan by shovel. Rather
than throwing this residue away, it is saved to add to the next batch of

saline water. Since any mineral salts in the earth would be removed the

first time the earth was used, the purpose of this process is not clear.

After the mud has settled to the bottom of the pan, the saline

water is carefully swept or scooped into an adjacent pan called a

"salinera". Here the final stages of evaporation take place. In the

Tlapilco works, there may be a second holding pond through which the

water passes after leaving the "calentador". Here more mud settles.

When salt crystals begin to form on the surface of the water in the

"salinera", the water is agitated with a long pole called an "aflojeador"

(fig. 28, lower). This agitation is said to result in larger, more desir-

able crystals. Around Zapotitlan, when the brine is ripe, it is splashed
in handfuls toward the center of the "salinera". This action is con-
tinued until a pile of damp salt (fig. 30, upper) has formed in the center

of the pan. This salt is then removed for storage in a damp mass in a

nearby cave. According to Doelle T s informants at Tlapilco, the salt is

scraped from the bottom of the "salinera", stored temporarily beside
the pans (fig. 30, lower), and finally stored in small "caves" dug into

the side of pre-Conquest (?) salt mounds.
The size of each "salinas" around Zapotitlan is always given

in the number of "pares" that it contains. This may be because each
"salinera" is usually paired with a "calentador". In one of the "salinas"

examined by Doelle at Tlapilco, however, there were two "calentadores"
for four "salineras".

Although salt production may continue for most of the year,

there is a strong tendency toward seasonal production. The chief

limiting factor is rain. The best time for production is in the late

winter and spring prior to the onset of the summer rains.

Two classes of salt are produced today. One class, "sal

de comer", is that formed in the center of the "salinera" by the splash-

ing of handfuls of water toward the center. The second class, "sal de
animales", is that scraped from the bottom of the pan. Since the two
classes crystalize at different times, there is probably a difference in

the kinds and/or proportions of mineral salts in each class.

From the above description, one can appreciate that few
specialized tools are employed in the production of salt that would be

preserved archaeologically. Gasoline pumps, metal shovels, and
"latas" are relatively recent introductions. Wooden "aflojeadores"

and storage baskets or bags would only be preserved in dry caves. Ollas

for transporting the brine might not be distinguishable from ollas for

the storage of drinking water. The wastes from salt production and the

facilities which involved major capital investments would be recognizable



Fig. 30. Tlapilco. (Upper photo) piles of wet salt shoveled to

center of "salineras"; (lower photo) salt awaiting

storage along the side of "salineras".
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archaeologically. The remains of the wells, canals, holding tanks,

evaporation pans, and piles of mud are much more likely to be pre-
served.

Both around Zapotitlan and at Tlapilco, the evaporation pans
are constructed in essentially the same manner. If the pan is con-
structed on a slope, a wall of uncut stones is built on the downhill side.

Behind this wall, fill is added until a level surface is obtained. The
walls and the dividers of the pans are then constructed by setting uncut
slabs on edge. The floor of the pan is prepared by laying down a layer
of tightly fitted, small cobbles brought from a nearby arroyo. This
cobble floor, the walls, and dividers are covered by a thick plaster

coating consisting of a mixture of "cal" and sand. Around Zapotitlan,

locally produced "cal de tepetate' T

is employed in the construction of

pans. "Cal de tepetate" is produced by the burning in kilns of "tepetate",

a regolith with calcareous cement. Fossilized canals, in association

with salt production sites, have been preserved (Woodbury and Neely
1972:135; See also the discussion of the Venta Salada site in this report. ).

The distribution of salt will be extremely difficult to trace
archaeologically. Today, "sal de comer" is widely distributed among
the Indian population for use in cooking beans and green vegetables.

Some salt from Zapotitlan is sold directly in the Tehuacan market. Salt

is also sold to middle men from Ixcaquixtla to the north and from Chilac
down the Rio Zapotitlan to the south. Drever reports that those from
Chilac sell some of their salt as far away as Zoquitlan and Coyomeapan
in the mountains east of Coxcatlan. One of Doelle's informants, a wom-
an from Pala in the mountains above Coxcatlan, reported buying small
quantities of salt from Tlapilco to sell in the Sunday market in Zoquitlan.

The distribution of "sal de animales" is a separate system of exchange
and need not concern us here.

Based on the work of the Tehuacan Archaeological-Botanical
Project and our field observations during the 1971 season, we had at the

beginning of the 1972 field season a good deal of information on the ar-

chaeology of salt production in the Tehuacan Valley. The earliest salt

production sites reported were of the Classic period Palo Blanco phase
when there were fourteen salt industrial sites and two salt hamlets. If

the situation in Oaxaca, being studied by Drennen, is any indication,

salt production probably began much earlier in the Tehuacan Valley.

By the time of the Postclassic period Venta Salada phase, the number
of salt hamlets had increased to twenty-three, and there were nineteen

salt industrial sites (MacNeish 1970:226). These salt sites are highly

variable but can be recognized by a distinctive ceramic assemblage,
distinctive earthen mounds, and, in some cases, the remnants of solar

evaporation pans. The ceramic assemblage consists of solid hand
modeled cylinders and numerous small fragments of vessels believed

to have been either molds or pots for boiling brine. Some of these

vessels are typologically similar to Texcoco Fabric-marked from the

Valley of Mexico. Some of the earthen mounds had ceramic tubes in



First Annual Report 89

their center. These were believed to be some sort of filtering device.
Based on the geological, ethnohistoric, and archaeological

data briefly summarized above, general descriptions of salt production,

and the archaeology of salt production sites elsewhere, general hypoth-
eses were derived about Postclassic and early Colonial salt production
in the Tehuacan Valley. These general hypotheses served as guidelines

for Doelle's field work. No attempt was made to devise detailed hy-
potheses or rigid sets of test predictions.

Ultimately, salt production and the distribution of salt pro-
duction sites in the Tehuacan Valley are dependent on two sources of

salt - the Tehuacan Formation and a second marine formation in the

Zapotitlan area - and their distribution. As would be expected, the

distribution of reported salt production sites does correspond quite closely

to that of these two sources. The only apparent exceptions are a set of

sites between the Rio Zapotitlan and the Rio Salado from San Jose
Miahuatlan south to the confluence of the two rivers. I believe these to

be apparent, not real, exceptions because outcrops of the Tehuacan
Formation not reported by Brunet (fig. 29) do occur in this area as do
saliferous soils. Salt was not, however, directly available from these

two formations. Salt was locally available in one of two forms - either

in a crystalized form with other mineral salts in saliferous earth (See

for example Gibson 1964 or Apenes 1943 and 1944. ), or in solution in

ground water which could be tapped by natural seeps or springs

(Tlapilco, for example) or artificial wells (Zapotitlan Salinas, for ex-

ample).

If the source were saliferous earth, a preliminary production

stage, not necessary otherwise, would be required. The crystalized

salt would first have to be removed from the earth by leaching. Because
of the weight of the soil to be leached, this stage of production would
have to take place quite near the source of saliferous earth in order to

be economical. The source of the earth might be marked archaeologically

by large borrow pits. In order to leach the soil, some sort of container

would be necessary to hold the earth, water would have to be available,

and there would have to be some way of collecting the water once it

passed through the earth. In the Valley of Mexico, cylindrical tanks

called "pilas" are employed to hold the earth to be leached. The water
passes through the earth, is filtered through fibrous material in the

bottom of the tank to remove suspended earth, passes through a hole in

the "pila" to a cane spout, and is collected in an olla beneath the spout.

It occurred to us that the "pilas" depicted on the map accompanying the

1580 "Relacion Geografica" might have functioned in this manner.
One possible alternative to the "pila" was first suggested by

an elderly informant from Axuxco. A description of essentially the same
technique is reported by Mendizabal (1928). A raised platform is con-

structed of poles. A layer of fibrous material, perhaps a "petate", is

then placed on the platform. A pile of earth to be leached is placed on

the "petate". The "petate" prevents the earth from falling or being
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washed through the cracks between the poles. A depression is made in

the center of the pile of earth and water is poured into it. The saline

solution is collected in an olla, a pond, or some other receptacle placed

on the ground beneath the platform.

As a waste product of this production stage, there would be

large quantities of leached soil. At Nezqiripayac, in the Valley of

Mexico, huge mounds of earth have resulted from the disposal of leached
soil. The huge linear mounds of earth around San Geronimo
Asuchitlan may represent waste from soil leaching. The association

with solar evaporation pans certainly suggests such a function. Analyses
to determine the salt content of the earth in the mounds and in the area
surrounding the mounds may provide a means of testing this assumption.

If water for leaching were not available at the production site,

some means of bringing water to the site and perhaps storing it would
be necessary. Archaeologically, one might expect to find broken ollas,

a canal, and water storage tanks.

Once saline water has been obtained, either from the leach-

ing of saliferous earth or from the tapping of saline ground water, this

water must be transported from its source to the production site. Canals
would be most convenient. The use of canals would require that the pro-
duction site be located at a lower elevation than the water source. Ollas

would provide an alternate means of transporting the saline water. Ollas

would be necessary if the production site was for some reason located

above the water source. Ollas might also be employed where the dis-

tance to be covered is not great. If ollas were used to collect the water
having passed through saliferous earth, the same ollas could be used to

transport the water.

At the production site itself, a tank or pond for collecting

and holding the saline water would be convenient. Here the water could
be collected until the salt worker was ready to proceed to the next pro-
duction stage. This might be especially true if the solar evaporation
method tends to be seasonal. Production peaks in the dry sunny months
of late winter and spring. Water flow in springs and seeps and the water
level in salt wells are higher during the rainy summer months. Saline

water could be stored during the rainy months for later processing.
Once at the production site, the saline water must be evap-

orated so that the salt held in solution will crystalize. Two methods
of evaporation were employed in Mexico at the Conquest - solar evapo-
ration and evaporation over a fire. Mendizabal (1928) believed that the

technique of evaporating brine over a fire was not practiced from
Puebla south at the time of the Conquest. At the beginning of the 1972

field season, Doelle and I believed that both processes had been em-
ployed in the Tehuacan Valley. Frederick Peterson had recorded solar
evaporation pans, hearths, solid ceramic cylinders, and crude porous
vessels from salt industrial sites. The function of the pans seemed ob-
vious, and we suspected that the hearths, cylinders, and vessels were
used to evaporate the liquid fraction of brine over a fire.
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If the solar evaporation process is employed, all that is

really necessary is an impermeable container. As the brine in the con-
tainer is concentrated, salt crystals begin to form. As the length and
width of the container are increased and the depth of the container is

decreased, the exposed surface area per unit of volume increases.

Other things being equal, the rate of evaporation increases as the sur-
face area per unit of volume increases. Thus, a large shallow pan is

more efficient than a deep tank of the same volume. Such large shallow
pans are indeed preserved in the archaeological record. Also, the

"pilas" depicted on the map accompanying the 1580 "Relacion Geografica"
may have been solar evaporation pans.

Today, salt pans are rendered impermeable by a thick coat-

ing of lime plaster over a base of small cobbles. In addition to the pan
itself, the construction of such a pan necessitates the production of

quicklime which may require a kiln. This kiln may be preserved in the

archaeological record. Today, the native production of quicklime re-

quires (1) a circular kiln of adobes, (2) a source of limestone or "tepe-

tate", and (3) wood with which to fire the kiln. As discussed above,

around Zapotitlan Salinas today, the "cal de tepetate" is mixed with

sand. If sand is used, it should come from a freshwater stream, other-

wise the mineral salts on the sand will cause the plaster to disintegrate.

Drever reports that the mixture of "cal" and sand is placed in the pan
over the cobbles and then water is added.

In the heating of the "tepetate", the calcium carbonate (CaCC>2)

cement becomes quicklime (CaO). The quicklime is mixed with sand
and then with water. The slaked lime - Ca(OH)2 - when exposed to the

air combines with CO2 from the air and becomes calcium carbonate

(CaCC>3 + H2) once again. This calcium carbonate cements the cobbles

and, when the surface of the thick layer has been polished, is relatively

impervious.
Today, there are two steps in the evaporation of brine. Each

step requires a different pan - the "calentador" and the "salinera". In

many cases, different sections of the same pan are employed for the

two successive stages. Although brine passes through two stages today,

a single evaporation, concentration, and crystalization stage would be

possible.

The tools associated with the solar evaporation pans today

are relatively simple. They include a pole for breaking up the crust,

brooms of a fibrous plant such as agave, a shovel, and ollas or tin cans.

Of these tools or their pre-Conquest equivalents, only the ollas are

likely to be preserved in an open site. The end result of this process-

ing stage is damp salt crystals.

The second method of obtaining salt crystals from a saline

brine is by heating the brine over a low fire. This process has an ad-

vantage over the previous process in that a large capital investment in

evaporation pans is not required. The process requires a container for

holding the brine, a hearth with a fire, and some means of supporting
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the container over the fire. Evidence of the containers, the hearths,

and ash from the fires should all be preserved in the archaeological
record.

The heating of brine over a fire is not, to my knowledge,
practiced in the Tehuacan Valley today. In the Valley of Mexico, the

practice of boiling brine in a shallow, metal pan on an adobe stove is

still practiced. A great deal of circumstantial evidence has been ac-
cumulated by various authors to document the hypothesis that Texcoco
Fabric-marked vessels were employed to boil saline solutions over a

fire. Charlton (1969:76) in one of the clearest arguments for this use
of Texcoco Fabric-marked notes that "the Texcoco Fabric-marked
pottery, with its roughened surface, was designed for rapid and thor-

ough heating of the saline solution. " Fragments of coarse vessels,

some typologically similar to Texcoco Fabric- marked, are associated

with many salt industrial sites in the Tehuacan Valley. Hearths and
solid ceramic cylinders, which may have been used to support vessels
over a fire, are also associated with many salt industrial sites.

An alternative use of the coarse, porous vessels is suggest-
ed by the research of Karl Riehm (1961:183-184). Experiments with

copies of a goblet- like vessel from a salt production site at Halle on

Saale indicated that a highly porous vessel was unsuitable for heating

brine. The brine was soaked up by the walls of the vessel. Upon heat-

ing, the water turned to steam bursting the walls of the vessel. Imper-
meable vessels from the same site were found to be suitable for the

evaporation of brine. If larger, impermeable vessels were used for

evaporating and concentrating the brine, what purpose did the goblet-like

vessel serve? Riehm suggests that they were molds in which damp salt

was dried at a low temperature. Drying of the salt at a high temperature
was found to cause the salt to blister and the salt cake to disintegrate.

If I understand Charlton's explanation of the function of

Texcoco Fabric- marked, he believes that the porous paste and rough-
ened surface facilitate the concentration of brine by allowing for the

rapid heating of the solution. Presumably, the brine easily passes
through the vessel wall. The roughened surface serves the function of

exposing a greater surface area from which evaporation can take place.

Riehm' s experiments seem to contradict this reconstruction. He sug-

gests that impermeable vessels are required. Perhaps, if the vessel
is sufficiently porous, the water will not burst the vessel walls. But if

the vessel is too porous, the salt will crystalize on the exterior surface

of the vessel rather than on the interior. Clearly, experiments with

Texcoco Fabric-marked should be conducted.

An attribute of Texcoco Fabric-marked which has been vir-

tually ignored is the manner in which the interior wall of the vessel is

finished. "A variable proportion, usually about one-third of all sherds,

have interior patchy areas which appear to have been burnished and
slipped. These areas occur most frequently on the upper part of the

inner vessel wall" (Tolstoy 1958:51). "The lower part of the vessel
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interior tends to be better smoothed, and often hastily burnished with

a fairly smooth texture" (Parsons 1966:247). Many of the coarse sherds
from salt production sites in the Tehuacan Valley have a well burnished,

slipped interior. This slip and polishing may be an attempt to render
the vessels relatively impermeable so that the saline brine will not pass
into the vessel wall and cause it to break upon heating. The roughened
exterior and the porous paste will have a large number of dead air

spaces initially slowing down the heating of the solution. Once heated,

however, the vessel will retain its heat longer.

Once crystalized salt has been obtained either by solar evap-

oration or by the heating of brine over a fire, it must be packaged for

storage and shipment. Today, salt is packaged in cloth bags. Eva
Hunt (personal communication) believes that salt was leaving the

Zapotitlan Salinas area during the early Colonial period in baskets. The
local Indians complain in one document that the salt which they were
paying in tribute was being too tightly packed. All figures of the amount
of salt leaving the Tehuacan Valley in the 16th century are given either

in the number of "cargas" or in the number of "fanegas". The "fanega"
today is a grain measure equivalent to 1. 6 bushels. This evidence when
combined suggests that salt was leaving the Valley in granular form
packed in a flexible container such as a basket. Bags and baskets are
not likely to be preserved in open sites in the Tehuacan Valley.

Another manner of packaging salt was to form the damp salt

into loaves which upon drying retained their original form (See for ex-

ample, Gibson 1964:338. ). Loaves or cakes of salt could be modeled
by hand or they could be made in molds. The probability of Texcoco
Fabric-marked doubling as a mold for salt cakes has long been recog-
nized. What, in addition to the pottery mold, would be necessary to

make salt cakes? Damp salt or salt slurry could be placed in the mold
and allowed to dry in the sun. But salt is hygroscopic; that is, salt will

absorb moisture from the air. Thus the salt may remain damp and not

form a hard, stable cake. By heating the damp salt over a low fire,

the salt can be thoroughly dried, producing a hard, easily transportable

cake. In order to heat the mold, a hearth, fuel for the fire, and a

means of suspending the mold over the fire will be necessary. RiehnVs
experiments indicate that a low, constant heat (60° -70°) is best for

drying the cakes. Evidence of the molds and the hearth should be pre-
served even in the archaeological record from open sites.

Unlike some resources, salt when it is utilized disappears
from the archaeological record. Because of its solubility in water,
salt would be relatively difficult to store over a long period of time.

The chances of our finding stored salt are not good. How then can one
study the distribution and the control of the distribution of salt from a

production site? One possible means may be offered by trace element
analysis. If (1) the coarse ceramic vessels were indeed molds for salt

cakes and not boiling pots, if (2) the salt was sometimes shipped in the

mold, if (3) the crude molds were made at the salt production site, and
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if (4) the clays at each salt production site were sufficiently distinct in

their trace element composition, then we may be able to trace the dis-

tribution of molds (and salt) from their place of manufacture to the

places where the salt was consumed or from which the salt was redis-
tributed. The distribution of these molds within and among sites will

vary depending upon who controls the salt trade.

Logically, the study of changes through time in the quantity

of salt produced and in the methods of production should be fairly

straightforward. The main requirements are a good relative or absolute

chronology and a means of measuring production. In practice, these
requirements have been difficult to meet. Our relative chronology based
on ceramics is still rather gross. This is further complicated by the

use of production sites over long periods of time and the scarcity of

chronologically sensitive pottery types at production sites. Most of the

pottery at salt production sites is a specialized ware that appears to

change little through time. We had hoped to get around this difficulty by
employing archaeomagnetic dating of sites. Unfortunately, only one
hearth suitable for dating was discovered in all of Doelle's 1972 field

work. This hearth had a low iron content and may not yield an accept-
able date.

The counting of salt pans (when visible on the surface) and
salt mounds may provide a gross, relative estimate of the amount of

salt being produced at any one time. The re-use of production sites at

widely different times complicates the situation. Even if we could date

each mound and pan, it would not be feasible to do so in terms of the

time and energy required. A suitable sampling frame is required.

The archaeological data of the Tehuacan Archaeological-
Botanical Project indicated a major increase in the amount of salt being
produced during the Postclassic. On the basis of ethnohistoric docu-
ments, it seemed quite likely that there was another major increase in

production in the mid-16th century in response to the demand for salt in

the processing of silver ore. We hypothesized that one response to this

increased demand would be a more intense utilization of marginal
sources. Since the leaching of saliferous earths is not practiced in the

Tehuacan Valley today, we assumed that this source is less profitable

to exploit in the Tehuacan Valley in terms of yield per unit of labor in-

put than are saline seeps and springs. If we were correct, the leaching

of saliferous earth should have begun on a large scale only after the

Conquest. The process may have even been introduced into the

Tehuacan Valley from the Valley of Mexico where it was employed
around the salt lakes.

William Doelle is preparing a detailed report on his excava-
tions at three salt production sites. In this preliminary report, only

the salient results will be discussed.

Many salt industrial sites in the southern part of the Valley

are grouped around saline springs. Without question, these natural

springs were the most common sources of saline water. The most in-
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tensively investigated salt site, the Cienega Redonda site (Trl70) (fig.

31, upper), located just east of the modern town of Axuxco, is located

at such a spring. Today the one active spring at the site is used as a

source of water for cattle and goats. The water is salty to the taste

and is not used to irrigate nearby cane and alfalfa fields. One small
spring which appeared after a rain assumed a reddish color as it dried

up. The color probably resulted from salt resistant microorganisms in

the brine. Surrounding the spring there is a swampy area which in turn

is surrounded by a flat area with salt grass. There are several of these

flat grassy areas at the site but without a spring. This may reflect the

drying up of springs as the water table dropped. A lowering of the water
table has been documented by Brunet (1967). Around each of these

grassy areas, there are irregularly shaped salt mounds.
Three solar evaporation pans were excavated at Cienega

Redonda. One of these was badly destroyed and its size could not be de-

termined. The dimensions of the other two were 6. 30 meters by 6. 58

meters and 6. 50 meters by 6. 60 meters. The height of the walls of the

second was 10 centimeters yielding a maximum volume of 4. 29 cubic me-
ters. There were no internal divisions in any of these pans. Apparently,

the distinction between the "calentador" and the "salinera" is post-Con-
quest. The "pilas" depicted on the map accompanying the "Relacion Geo-
grafica" of 1580 resemble these salt evaporation pans in that they have no
internal divisions. Indeed, we are now certain that the "pilas" are evapo-
ration pans and are not for leaching soil. The construction of the par-
tially destroyed pan closely resembles that of modern salt pans in that

a thick coating of lime plaster was laid over a layer of tightly fitted

cobbles. The dating of these pans has been difficult. Two are probably

Postclassic. Unfortunately, the best preserved pan is post-Conquest.

Excavation seven at site Trl70 was begun in the center of a

depressed area surrounded by salt mounds. This pattern of salt mounds
grouped around a central depression had been observed at a number of

sites, but especially at the Venta Salada site. We were convinced that

the depressed area always had a salt pan. To test this hypothesis, we
carried out excavation seven. At a depth of fifty centimeters, the pre-

dicted salt pan appeared (fig. 31, lower). The hypothesis was tested at

two additional localities, each time with positive results.

At excavation seven, there was a stucco canal 1. 6 meters
long which ended eighteen centimeters from the southeast corner of the

salt pan. Opposite the end of the canal, there was a depression four

centimeters deep and six centimeters wide in the pan wall as if a tube

of cane or a ceramic tube bridged this gap. There were no similar de-

pressions in any of the other walls of the pan. The canal continued an-

other 2. 4 meters beyond the stuccoed portion. This portion was con-

structed of two parallel sets of stone set on edge and covered by a set

of cap stones. At the upper end of the canal there was an elliptical ba-

sin 6. 4 meters by 5. 6 meters. Part of the basin was outlined by a wall

of stone slabs set on edge. Where the slab wall was destroyed, the out-
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line of the basin was determined by following out layers of water laid

clays.

This basin probably served as a collecting, holding, and
settling tank for saline water. As a settling tank where fine sediment
was deposited, the basin was the functional equivalent of the McalentadorM .

We do not know the source of the saline water in the tank. It may have
been brought from one of the springs either by canal or in ollas. Saline

water released from the holding tank would flow down the canal and into

the salt pan. A small, round basin built into the canal just above its

lower end may have served to slow the flow (like a stilling basin) so

that it would flow through the tube covering the last eighteen centimeters
to the pan rather than spilling over the sides of the canal. Once in the

pan, solar evaporation would concentrate the brine until salt crystalized.

There is no doubt that this salt pan and its associated fea-

tures are post-Conquest. Shortly before the end of the season, the ex-

cavation of a small filled pit just to one side of the stucco canal yielded

a glazed red ware vessel. The pit had been carefully capped with a flat

stone. Excavation of a similar pit on the other side of the canal yielded

a second glazed red ware vessel with its mouth covered by a small flat

stone. The vessels are similar to vessels observed on recent graves
near San Geronimo Asuchitlan. An elderly informant from Axuxco re-
ported that in the past, jars filled with holy water were often buried
alongside salt pans to insure a continual flow of saline water.

The apparent association around San Geronimo Asuchitlan of

solar evaporation pans and large linear mounds of earth, believed to

have resulted from the leaching of earth, was mentioned previously.

Two such pans, probably post-Conquest, were excavated. One was 5. 5

meters by 5. 9 meters, and the other was 5. 7 meters square. The
larger pan was associated with two narrow stucco canals. Both canals
end in what may have been a holding basin just outside the northwest
corner of the salt pan. The canals, which parallel one another, were
followed for a distance of five meters. At that point they just seemed to

end without any indication of from where the water might have come.
The only other pan for which we have dimensions was visible

on the surface near the Agua Xoca Chica spring south of Axuxco (site

Trl73). This pan is approximately 5. 1 meters square and has no inter-

nal divisions. The surface area of the five pans for which we have di-

mensions ranges from 26. 01 square meters to 42. 9 square meters with

a mean of 35. 06 square meters. The pans at each individual site are
quite similar in surface area, but those at Cienega Redonda (42. 18 square
meters) are significantly larger than those around San Geronimo (32. 47
square meters). This difference might reflect a difference in the

amount of saline water available. For example, there may have been
less saline water available around San Geronimo where saline water
was derived from the leaching of saliferous earth. The smallest pan,
of course, is from the site at the Agua Xoca Chica spring. Another
possibility is that the size difference reflects a chronological difference.



Fig. 31. Site Tr 170, Cienega Redonda. (Upper photo) aerial view;

(lower photo) salt pan and feeder canal from oval holding

tank with stone slab walls.
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Our survey produced a number of sites with both solar evap-
oration pans and the solid hand modeled ceramic cylinders and coarse
ceramic vessels. The best evidence for the association of solar evap-
oration pans and the cylinders and crude vessels was provided by exca-
vation five at site Trl70. Here the cylinders and vessels were found
above, below, and upon a badly destroyed salt pan. There is no doubt

that all three were contemporary. If pans were being used to crystalize

salt by solar evaporation, it does not seem likely that salt brine was
also being boiled over a fire. What then was the function of these cyl-

inders and vessels? Riehm's data would suggest that they were molds
for making salt cakes.

Feature 6 (fig. 32, upper) in excavation five at site Trl70 is

a circular hearth sixty centimeters in diameter. In the bottom of the

hearth, there was a layer of carbon four to ten centimeters thick. Above
this carbon layer, there were forty -eight stones cracked and discolored

by fire. Above these stones there were eighty-five ceramic cylinders.

North of the hearth and at a slightly lower level, there was a concen-
trated layer of sherds from crude ceramic vessels. Nearby, another
hearth was exposed on the surface. Adjacent to this hearth, there was
a pile of broken ceramic cylinders and vessels.

Both hearths may have been used to manufacture salt cakes.

A fire was built in the hearth and small rocks were then added. When
the rocks had been heated, the solid cylinders were placed vertically

among the rocks. The cylinders supported conical vessels filled with

well packed damp salt. Riehm's experiments indicate that a low steady

heat works best for making salt cakes. The cylinders would keep the

vessels away from the most intense heat. The rocks would lose their

heat slowly and at a steady rate. The porous vessels when once heated

would retain their warmth for some time. The slip on the interior of

the vessel would render it relatively impermeable and would impart a

smooth finish to the cake. After cooling, the ceramic molds were prob-
ably broken to remove the cake and discarded. The interior slip may
have also facilitated the separation of the cake and the mold. Alterna-
tively, the cake may have been transported in the mold.

Three large, modern lime kilns were recorded at site Trl70.

These kilns were large cylindrical affairs of adobe four to five meters
deep. Each had been placed in an excavation in a salt mound. Near the

base of each, there was an opening through which the fire could be
stoked and which provided the fire with a draft. A conical grating of

adobes separated the firebox from the upper part of the cylinder. It was
in this upper section that the "tepetate" or limestone was placed to be
heated. Local informants reported that the kilns had been used to pro-

duce quicklime needed for the "ingenio" of Calipan. A similar kiln was
recorded at site Trl73. This kiln was used to produce the quicklime
needed in the construction of a nearby series of modern salt evaporation

pans. This "salinas" went out of operation soon after it was built. The
flow from the spring supplying saline water was too slow to make the



Fig. 32. Site Tr 170, excavation 4. (Upper photo) hearth containing

small stones and "salt cylinders"; (lower photo) stratified

sands and clays overlying stucco lined basin.
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production economical.
Another lime kiln was exposed in excavation six at site Trl70.

Unlike the modern kilns, this kiln was rectangular and only one meter
deep. There was no opening through which the fire could be stoked or
any provision for separating the firebox from the rest of the kiln. Like
the modern kiln, this one was excavated into the side of a salt mound.
In the bottom of the kiln, carbon and lime were found. Unfortunately,

there was no cultural material associated with the kiln that would enable
us to date it. However, the kiln may have been employed to make quick-
lime for use in constructing salt pans. Dating of the carbon may reveal
when it was used.

Excavation five at Trl70 exposed a portion of a rectangular
structure with adobe walls set on a stone base. The dimensions of the

structure were at least 3. 4 meters by 2. 8 meters. If one of the func-

tions was as a residence, one would have expected to find artifacts such
as manos and metates. The absence of such artifacts suggests some
other function for the structure. Perhaps it was for the storage of salt.

The absence of manos and metates at a number of salt industrial sites

suggests the possibility that these sites were worked by people who lived

elsewhere. This is certainly the pattern at Tlapilco and around
Zapotitlan Salinas today.

If Doelle's research during the 1972 season clarified our

understanding of the salt production techniques employed in the Valley,

it also left a number of problems unresolved. A number of unanswered
questions revolve around features uncovered in excavations four and five

at site Trl70. In both excavations, there were stucco lined basins. One
basin had a volume of 0. 55 cubic meters, and the volume of the other

was 0. 45 cubic meters. Surrounding the basins and with their bases at

approximately the level of the top of the basins, there were walls of un-

cut stone. The wall in excavation five was partially collapsed with some
of its stones lying directly on the floor of the basin. The wall in excava-
tion four was still standing and had the shape of a MU" with the open end

to the north. The basin occupied the bottom of the MU" (fig. 32, lower).

Doelle believes these features to have been employed in the

leaching of soil. A table top would have been formed by laying poles and

a "petate" across the top of the walls. Earth placed on the "petate"

would have been washed with water from a nearby spring. The water
having passed through the earth was then collected in the stucco lined

basin. When the basin was filled, the worker crawled under the table

through the open north end, dipped up the water in an olla, and carried

it to a salt pan. The leached earth accumulated as the salt mounds we
see today around the springs. (Some salt mounds may have accumulated
from the cleaning of mud from salt pans.

)

This reconstruction is a plausible one. Certainly the soils

surrounding the saline springs must have a high salt content. Washing
this soil with saline water should provide a more concentrated brine.

What blurs this neat reconstruction is the possibility that features
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encountered stratigraphically above the basin and wall may be somehow
functionally related to them.

Stratigraphically above the basin in. excavation four and with-
in the "U"-shaped wall there were interstratified layers of sand and clay

varying from two to ten centimeters in thickness. In all, these strata

are eighty centimeters thick. They appear to have been washed and
blown into the open "U" by natural agents. It is possible, however, that

a human agent may have somehow caused the deposition of these strata.

Directly on top of these strata a pavement of flat stones was laid. The
pavement only occurs in an area above the stucco lined basin, eighty

centimeters below, and within the "U"-shaped wall. The pavement is

level with the top of the stone wall. In the center of the pavement there
was a small opening. Inverted over this opening, there was what appears
to be a neck broken from a Coxcatlan Brushed "cantaro". No body
sherds from a "cantaro" were found. Unlike Coxcatlan Brushed
"cantaros", the rim is not sharply everted but is shaped like a funnel.

Mineral deposits on the interior of the neck indicate that water was once
poured through it. If water was poured through the neck as it was found,

the water would soak into the alternating strata of sand and clay and be
trapped. The upper portion of the walls of the "U"-shaped structure

were extended 1. 75 meters to the north. A single course of stones across
the mouth of the MU" marked the northern end of the feature. Since this

course of stones was below the level of the two walls, it did not close

the mouth.
In excavation five, over ten "cantaro necks" were recovered.

None were found "in situ". They were all recovered above and within

the area defined by the second stucco lined basin and its associated wall.

Is this situation fortuitous, or are the "necks", the stone paving, and
perhaps even the stratified sands and clays related functionally? The
excavator believes that the "necks" were employed in a new production

process introduced after the abandonment and destruction of the stone

wall-stucco lined basin complex. If this were the case, what was the

function of these "necks"? At this point, we have no explanation.

Another somewhat puzzling feature are the tubes placed in

the center of mounds at the Petlanco site (Trl96). These features were
observed by Peterson and MacNeish (personal communication) in the

early 1960's but had been destroyed by looters by 1972. Tubular sections

inserted into one another formed a pipe leading down into the center of

an earthen mound. In at least one case, there was a rectangular box of

stone slabs erected around the upper opening of the tube. These features

may have functioned as the "pilas" in the Valley of Mexico. The earth

to be leached would be placed in the slab lined box and water would be

poured over it. The water would pass through the tube and be collected

at the base of the mound. Fibrous material in the tube would prevent the

passage of particles of dirt. But, why was it necessary to leach earth

at Petlanco? There is a perfectly good saline spring there today.

Finally, at some salt industrial sites there are large numbers
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of comal fragments. At site Tr57, for example, many of the salt

mounds have comal fragments on their surface. Elsewhere (Sisson

1972) it has been suggested that comales provided an alternative means
of drying damp salt. In fact, a comal should be a more efficient vessel
for drying salt than the small conical vessels. If salt were pressed
down tightly on the small comales and slowly heated, thin plano-convex
or lenticular cakes could be produced. If the salt were loosely piled on
the comal and stirred while drying, granular salt would result. Above,
it was suggested that granular salt was leaving the Zapotitlan Salinas

area by the "fanega" in the early Colonial period. It is possible that

the heating of salt in a comal to make granular salt began to replace
the manufacture of conical (and plano-convex) cakes in the early Colonial

period in response to the introduction of a western European system of

weights and measures.
The difficulties in estimating the level of production at any

one time and measuring changes in the level of production through time
have already been discussed. These problems and the problem of who
controlled the production and distribution of salt are the most interest-

ing and intractable ones. We hope in future research to begin to supply

solutions to them.

TRACE ELEMENT ANALYSIS

During the 1971 field season, fourteen clay samples were ob-

tained from six different sources. Three types of clay were represent-
ed from the Ajalpan source - "barro bianco", "barro negro", and a

mixture of the two. We have modern ceramic products (seven samples)
made from the clays from two of these sources. These samples were
collected for trace element analysis by neutron activation at Brookhaven
National Laboratory. Dr. Edward Sayre and Dr. Garman Harbottle

have offered to run one set of clay samples in order to see if the clays

within the valley are sufficiently different with respect to their trace

element composition to warrant a more detailed analysis of clays and
pre-Conquest ceramics. Activation of the clay specimens has been de-

layed pending preparation of the samples.

HOUSING AND MATERIAL CULTURE

During the 1972 field season, we began a study of social
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status, housing, and material culture in the contemporary "municipio"
of Coxcatlan. We had assumed that two ways in which differences in

social status in the pre-Conquest society would be reflected archaeo-
logically would be in differences in the size and quality of housing and
in the material goods in the houses. It occurred to us that a test of

these assumptions against contemporary data from Coxcatlan would not

only be an interesting project in itself, but might also provide a valua-
ble source of ideas about the material correlates of status to be tested

archaeologically. We were also interested in the changes in housing
as one moves from one environmental zone to another.

William Dobbs, the project photographer and chauffeur, was
the only member of our group who had a schedule flexible enough to

allow him to undertake such a study. During the months of June and
July, Dobbs averaged a couple of hours each day working in Coxcatlan.

By the end of the season, he had accumulated data on the construction

and spatial arrangement of twenty-four houses. For about one quarter

of these, he was able to obtain a detailed inventory of the material
goods in the houses. His notes on house construction and his inventories

are liberally supplemented with photographs. Outside Coxcatlan, our
observations have been unsystematic. We hope to begin to remedy this

situation in February 1973 during a trip to the "rancherias" of Xacalco
and Tecoltepec in the sierra east of Calipan.

Dobbs was given access to many of the municipal records of

Coxcatlan. One, the 1970 census, will be especially useful. The census
lists by name the residents of each house in the town. For each indi-

vidual, name, age, sex, and literacy are recorded. This information,

along with information on occupation, land ownership, political office,

and the judgment of his neighbors will provide a means of measuring
social status. We can then determine if status as measured by such

criteria is reflected in housing and material goods. The data on resi-

dence when supplemented by interview data will also provide interesting

information on residence patterns.
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